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1.0 Project Summary

1.1 Background

The Rico mining area is located in southwest Colorado between Cortez and Telluride
along the Dolores River. The site includes former silver, lead and zinc mines, and
milling and smelting operations that are located around the town of Rico. The
priority mining and milling areas are shown in Figure 1-1. These locations have
varied ownership histories and reclamation needs.

The International Smelting and Refining Company, an Anaconda subsidiary, had an
ownership interest in a company which owned the Pro Patria Mill and other mining
properties in the area. The Rico Argentine Mining Company built a mill along Silver
Creek in the late 1930's. In the early 1980's Anaconda, a division of Atlantic
Richfield Company (ARCO), controlled about 7,500 acres in the Rico area, and
implemented a drilling program for molybdenum. At this time hazard elimination
work was completed by Anaconda. In 1988 Anaconda sold its property located
around the Rico area to Rico Development Corporation. The property has since been
divided and sold to several parties for development.

1.2 Voluntary Cleanup

Prior to remediation the Rico mining area had various environmental concerns that
include eroding mine waste, mine water discharge, water seeps from waste piles and
various remnants of ore processing facilities.

The State of Colorado passed into law the Voluntary Cleanup and Redevelopment
Act (HB94-1299) which provides a mechanism for owners and cooperating parties
to take action to address human health and environmental concerns, and promote
redevelopment and reuse of disturbed lands. The property owners of the particular
mining or milling area, in cooperation with ARCO, submitted applications to the
State of Colorado Department of Public Health and Environment under the Voluntary
Cleanup and Redevelopment Act (VCRA) to address reclamation, human health and
environmental concerns of the Rico priority sites. Following is a list of the VCRA
applications made and submitting parties:

Section 1.0
Project Summary
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Argentine Tailings Site Atlantic Richfield Company
Rico Development Corporation
Rico Properties, L.L.C.
Val and Deanna Truelsen

I/

Columbia Tailings

Santa Cruz Mine Site

Atlantic Richfield Company
Rico Properties, L.L.C.
Town of Rico

Atlantic Richfield Company
Rico Properties, L.L.C.
Frieda Davis
Robert Hancock & Max Sitton
Laura Hannegan
Myron Jones
Margaret Matzick

\/

Silver Swan Mine Atlantic Richfield Company
Rico Properties, L.L.C.

Grand View Smelter Site Atlantic Richfield Company
Rico Properties, L.L.C.

1.3 Cleanup Activities

The reclamation work by ARCO in cooperation with the land owners, was completed
under approved VCRA Permits issued by the Colorado Department of Public Health
and Environment (CDPHE). Areas reclaimed include the Santa Cruz Mine Site,
Silver Swan Mine Site, the Columbia Tailings, the Argentine Mill Site Tailings and
the Grand View Smelter Site. The work activities at these sites were done in
accordance with the approved VCRA applications and the included Voluntary
Cleanup Plans (VCUP), Colorado Stormwater Discharge Permits, Minimal
Discharge Permits, Division of Water Resources notices, Corps of Engineers (COE)
404 notifications and United States Forest Service (USFS) Special Use and Road Use
Permits.

Section 1.0
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Cleanup activities began on July 1,1996 and were completed by November 13,1996,
The work accomplished under the VCRA permits for the Argentine, Columbia
Tailings, Santa Cruz Mine, Silver Swan Mine, and Grand View Smelter Site
included:

• Removal of waste rock and tailings material from active waterways and
drainages.

» Reconfiguration, consolidation and stabilization of waste rock and tailings
piles to minimize erosion and eliminate slope instability.

• Implementation of source controls to reduce the generation or transport of
dissolved metals.

• Provide capping and erosion protection to effectively minimize the potential
for direct human health exposure to the mill tailings and mine waste rock.

• Construct passive treatment features to reduce current metal loadings from
adit discharge to receiving waters.

Section 1.0
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2.0 Argentine Tailings

2.1 Site History

The Argentine Site is located on the north side of Silver Creek approximately 0.6
miles northeast of the town of Rico. Since 1938, the Site area has been occupied by
a flotation mill, and mine and tailings disposal facilities. The Site covers
approximately 15 acres.

2.2 Permit

The VCRA application, Revision 1 dated February 5, 1996 and supplemental
information to the application dated March 19, 1996 were approved by the CDPHE
on March 20, 1996. The CDPHE approval stated that the VCUP would meet a
degree of cleanup and control of hazardous substances such that the property does not
present an unacceptable risk to human health or the environment based on the
property's proposed use as an open space. The approved VCUP remedial design for
the Argentine Tailings Site involves shaping of tailings pond outslopes to control
erosion, consolidation of Pond 4 materials into Ponds 2 and 3, grade the area to route
upland surface water around the tailings wastes for runon control, and surface
adjustments and compaction to shed rainfall and snowmelt from the tailings to
control erosion and limit infiltration. The VCUP also calls for providing erosion
protection through placement of growth medium and revegetation.

2.3 Geohazards

The natural hazards that may have been expected and could require attention at the
Argentine Tailings are flooding and seismicity. No substantial natural hazards were
encountered during construction. Caution was taken during slope modification of
Pond 1 to avoid slimes tailings movement and slope instability. Grading plan
modifications were made to deal with soft slimes during slope recontouring of Pond
1. Silver Creek flows did not constitute any excavation problems above those
expected, however, some repairs were made for erosion protection along the Silver
Creek channel.

Section 2.0
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2.4 Site Access

Access to the Argentine was by existing roads which cross both private and National
Forest lands. All roads were maintained and left in as good or better condition than
existed prior to their use on this project. Site access ways were maintained in
compliance with the USFS Special Permit.

2.5 Construction Site Controls

Controls were implemented during construction to address requirements of
applicable federal, state or local permits, codes or regulations. All construction and
specifications employed appropriate Best Management Practices to protect Silver
Creek from sedimentation during remedial activities. Temporary berms to control
runoff to Silver Creek were constructed in work or active traffic areas. Silt fencing
and hay bales were used as barriers to prevent sediment migration into Silver Creek
during excavation activities. Also, construction activities were conducted in a
manner to preserve existing vegetation buffers in the work areas. Runoff water from
disturbed areas was retained for settling of sediments prior to allowing discharge
into Silver Creek. Strict precautions to avoid dust and excavation spillage during
operations were followed by the use of water spray and control of load heaping on
haul units.

The onsite construction activities were conducted in strict compliance with the
VCUP, Site Specific Safety and Health Plan and Site Pre-Excavation Construction
Plans as well as regulatory permits obtained for the specific work area.

2.6 Hydraulic Controls

2.6.1 Runon

The runon generated from rainfall or snowmen" upland of the Site is directed
away from the Argentine Tailings reclaimed tailings ponds by a 1700 linear
foot lined runon ditch. The runon ditch was excavated into the natural
ground surface north of the Site, adjacent to the existing access road.
Stormwater is directed under the road by a culvert and into an erosion
resistant outfall channel to convey flows around Pond 3 and through the
former Pond 4 area. Pond 4 was cleaned of residual tailings and the area used

Section 2.0
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as a retention site for runon water prior to spilling into Silver Creek. Figure
2-1 shows the alignment of the runon ditch.

The runon ditch consists of a combination of riprap lined channel, corregated
metal pipe (CMP) and a reinforced concrete pipe (RCP) energy dissipation
drop structure. From the start of the ditch at the Pond 4 area to the drop
structure is a trapezoidal designed channel built with Type A riprap (as
defined in Section 2.8.2) about 2.4 ft. thick laid over 6 inches of Type D and
6 inches of Type E bedding. All bedding in the riprap lined ditches was
placed over 60 mil high density polyethylene (HDPE) textured liner. The
energy dissipation drop structure was constructed of 42 inch concrete and is
approximately 180 feet in length. This structure handles runon flows from
the upland areas to the north collected in the ditch and passes this flow to the
lower elevation near the Pond 4 area. Extending about 250 ft. to the northeast
is a "v" notch ditch lined with Type C riprap averaging 1.2 ft. thick over 6
inches of Type E bedding and HDPE liner. Where the runon ditch closely
parallels the road north of the Argentine Tailings, a 36 inch CMP was placed
for a distance of 250 ft. to carry flows beneath the road and to maintain a
minimum 20 ft. road weight. The CMP is constructed with a grouted riprap
inlet and outlet. The runon ditch upgradient of the CMP extends for 770 feet.
This final reach of the runon ditch is constructed of Type D riprap placed
over HDPE textured liner.

Water that collects in the Pond 4 retention area is released to Silver Creek by
a spillway and outfall channel. The outfall channel from the Pond 4 area
conveys runon waters down the south slope into Silver Creek. The outfall
channel is a 40 ft. wide riprap trapezoidal spillway that moves water down
slope at a 4h:lv angle. The riprap placement was constructed similarly to
that of the runon ditch between the drop structure and the Pond 4 area. The
outfall channel discharges flow onto the existing river rock material along
Silver Creek. A riprap lined emergency spillway is located at the southwest
end of the Pond 4 retention area.

2.6.2 Runoff

The top surfaces of Tailings Ponds 1, 2 and 3 have been shaped to drain
precipitation and not retain runoff on the reclaimed surface. The surface
grade of Ponds 2 and 3 is generally to the southwest at 3%.

Section 2.0
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The surface of Pond 1 was graded to direct runoff flows at about 3% to the
runoff ditch from the east and west segments of the Pond. The runoff ditch
at the Argentine Tailings was constructed as a drainage swale in the central
portion of Pond 1. The runoff ditch drains to the south and follows the
outslope contour to more gradually drop water into Silver Creek. The flow
area of the runoff ditch is lined with a textured liner (60 mil HDPE) and is
also riprap lined with 6 inches of Type B erosion protection riprap. The
runoff ditch was constructed to a width of 6 ft. and is 1.0 ft. deep. The runon
and runoff ditches are sized to pass peak flows for a 100 year precipitation
event. Figure 2-1 shows the runoff ditch location.

Outslopes of the reconfigured tailings ponds are 3h:lv slopes and drain
runoff water into the Silver Creek watershed.

2.6.3 Infiltration

Infiltration of water into the tailings ponds at the Argentine Tailings Site is
controlled by rerouting runon away from the reclaimed areas, reducing the
surface area of the tailings, regrading of the tailings to prevent the ponding
of water and compaction of the top surface of the reclaimed tailings to
impede infiltration.

The rerouting of runon and runoff away from the tailings will significantly
reduce infiltration. The runon water contribution to the tailings areas has
been eliminated by the newly constructed runoff ditches.

Pond 4 material was removed and consolidated into Ponds 2 and 3. The
surface area of the tailings pile has been reduced by 13%, therefore reducing
the infiltration surface available. The total area of the tailings was reduced
by 1.3 acres, leaving a total of 10 acres of surface. The tailings were
consolidated by excavation of the tailings material from Pond 4, hauled and
placed as compacted cover over the surface of Ponds 2 and 3.

The upper 18 inches of top surface and outslopes of the Argentine Tailings
pile were compacted to reduce infiltration. With the material types
encountered in the tailings, the density that is achieved by this compaction
will reduce the hydraulic conductivity. The results of compaction testing

Section 2.0
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conducted on the Argentine Tailings reconfigured surface are summarized in
Section 2.10.

2.6.4 Drainage Stabilization

The Argentine Tailings Ponds are adjacent to Silver Creek and may be
susceptible to seasonal flooding. Flood protection work was completed in
1981 and 1982 by Anaconda at the tailings pond slope toe along Silver Creek
using grouted riprap. The erosion protection in place is in good condition,
and minor repairs were completed to enhance protection. Some of this area
had experienced minor undercutting by Silver Creek during periods of high
flow. Repairs involved placement of a riprap revetment at the toe of Pond 1
along the Silver Creek as shown on Figure 2-1. The revetment length is
about 125 feet and consists of Type A riprap (see Section 2.8.3 for
description).

2.7 Waste Materials

2.7.1 Consolidation

The tailings material from Pond 4 at the Argentine Tailings was relocated to
Ponds 2 and 3. Approximately 10,500 cubic yards of tailings were relocated
and shaped to meet the lines and grades presented in the VCUP. This work
was accomplished using bulldozers, wheel loaders and highway type trucks.
The removal location of the tailings and the final graded surface of the area
are shown on Figure 2-1.

Tailings were removed in layers of about 12 inches in thickness. Following
removal, confirmatory sampling was conducted to detect if all tailings
material had been removed. This process was repeated until conformation
sampling showed that no additional material removal was required.

Verification of tailings removal was accomplished by collecting confirmatory
samples of the underlying alluvium. Waste rock excavation was considered
completed, as defined in the VCUP, when the Zinc content fell within or
below the range of local natural bedrock and surficial materials. This range
is 200 to 4720 ppm Zinc. The sampling of the removal areas confirms that

Section 2.0
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the majority of tailings was excavated from the areas of concern. Sampling
results and summaries for the Argentine removal are contained in Section
2.10.2.

Relocated wet tailings were spread thinly and filled until moisture conditions
of the material allowed for compaction. The relocated tailings were placed
onto Ponds 2 and 3 in lifts not exceeding 12 inches in depth. The compaction
effort was accomplished by placement equipment making a minimum of one
pass over the entire surface of each 12 inch lift. Tailings placed in the upper
12 inches of the top surface, but below the lime amended area, were
compacted as previously discussed.

2.7.2 Surface Shaping and Slopes

The top surface of the consolidated tailings on Pond 1 drains to the swale
runoff ditch at a 3% grade. Ponds 2 and 3 are graded to drain runoff to the
southwest. The tailings have been reconfigured with the outslopes draining
the Site. Although the outslopes vary in length from about 150 ft. to about
220 ft., all are constructed to a 3h: 1 v geometry. An intermediate slope exists
between Pond 1 and Pond 2, and between Pond 3 and Pond 4, the area that
has been graded to 3h:lv. Due to the extremely wet conditions and slime
tailings encountered in grading the Pond 1 slope, the configuration was
modified. The slope crest was moved and the slope toe extended to use a fill
approach rather than a cut and fill as originally planned. Fill was obtained
from the Argentine Borrow Area and from adjacent land shaping activities.
The reconfigured Argentine Tailings was graded to a tolerance of ± 0.3 ft. of
construction drawings and free of irregularities. Figure 2-1 shows the
preexisting conditions, VCUP configuration and the as built conditions of the
Argentine Tailings.

2.8 Erosion Protection

2.8.1 Growth Medium

Growth medium material comprises compacted surface tailings and soil
cover. The top surface of the reshaped Argentine Tailings was sampled to
determine agricultural lime (CaCO3) requirements for plant establishment.
Areas requiring agricultural lime amendment and areas where lime

Section 2.0
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amendment was unnecessary were delineated in the field. The lime was
applied at a rate of 200 tons/acre to the upper 6 inches of compacted tailings.
Table 2.1 shows the lime application rates by area for the Argentine Tailings.
The lime was spread evenly over the Site by mechanical methods then
incorporated. Multiple tilling passes were made to insure complete mixing
of the lime into the material. The liming process was accomplished
immediately following waste pile shaping to provide the greatest reaction
time prior to revegetation. The amended layer was re-compacted prior to
placement of soil cover material.

Borrow soil used for plant growth, also referred to as rock mulch, was tested
and identified prior to excavation. The borrow soil was obtained from the
Argentine borrow area 0.2 miles from the Argentine Tailings. The soil was
transported by truck to the Argentine Tailings, placed on the top surface and
slopes, and covers the entire areal extent of the regraded waste pile. Soil
cover application rates by area are listed in Table 2.1. The traffic over the
soil was kept to a minimum to avoid unnecessary compaction of the seed bed.
The finished grade for the soil growth medium is + 0.3 ft. of design and
contains no irregularities.

Section 2.0
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Table 2.1
Argentine Tailings

Agricultural Lime and Cover Material Application Rates

SITE AREA LIME APPLICATION
RATE FOR TAILINGS

SOIL COVER
APPLICATION RATE

Pond No. 1

Pond Nos. 2 and 3
Tailings Removal Area

3:1 slope between Pond Nos. 1
and 2.

3:1 slope between Pond Nos. 3
and 4.

200 tons/acre (1 .1 in. thick)
Amended 6 inches deep and
compacted. (Approx. Vi of
Pond 1 was lime amended).

No lime.

200 tons/acre (1.1 in. thick)
Amended 6 inches deep and
compacted.
(Approximately 1/3 of the
slope was lime amended).

200 tons/acre (1.1 in. thick)
Amended 6 inches deep and
compacted.
(Approximately 2/3 of the
slope was lime amended).

6-inch rock mulch cover.

24-inch rock mulch cover.

12-inch rock mulch cover above elevation
9245.

24-inch rock mulch cover below
elevation 9245.

12-inch rock mulch cover.

2.8.2 Revegetation

All seed was applied using hydroseeding methods due to wet surface
conditions and time constraints. Table 2.2 contains seed mixtures and
applications used at the Argentine Tailings. The hydroseeding and
fertilization sequence of activity completed is as shown on Table 2.3. Mulch
was also spread by hydro application methods and held in place by tacking
agents.

11
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Table 2.2
Seed Mixtures and Application Rates

Type A (1)
General Seed Mixture

Species

Big bluegrass
Poa ampla

Mountain brome
Bromus carinatus

Slender wheatgrass
Agropyron trachycaulum

Streambank wheatgrass
Agropyron riparium

Birdsfoot trefoil
Lotus corniculatus

Lewis flax
Linum lewisii

Rocky Mountain penstemon
Penstemon strictus

Cicer milkvetch
Astragalus cicer

Preferred Variety(s)

Sherman

Bromar

Primar, San Luis

Sodar

Empire

Apar

Bandera

Lutana, Monarch

Totals

Rate (Ibs./acre)
Planted (broadcast)

0.50

8.00

3.00

3.00

1.00

2.00

1.00

1.50

20.00

PLS (seeded/acre)

458,500

496,000

480,000

480,000

410,000

570,000

592,000

290,000

3,776,500
(approx. 87 seeds per

. square foot)

(1) Applied on lower portion of Pond No. 1 west slope, on consolidated Pond Nos. 2 and 3. and on Pond Mo. 4, except
embankment slope.

12
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Type B (2)
Sideslope Stabilization Mixture

Species

Big bluegrass
Poa ampla

Mountain brome
Bromus carinatus

Slender wheatgrass
Agropyron trachycaulum

Streambank wheatgrass
Agropyron riparium

Cicer milkvetch
Astragalus cicer

Preferred Variety(s)

Park

Bromar

Primar, San Luis

Sodar

Lutana, Monarch

Totals

Rate (Ibs./acre)
Planted (broadcast)

0.50

15.00

6.00

6.00

1.50

29.00

PLS (seeded/acre)

1,100,000

975,000

960,000

960,000

290,000

4,285,000
(approx. 98 seeds per

square foot)

Type C (3)
(Acid-Tolerant Mixture)

Species Preferred Variety(s)
Rate (lbs./acre)

Planted (broadcast) PLS (seeded/acre)

Hard Fescue
Festuca ovina var. duriuscula

Orchardgrass
Dactylis glomerata

Tall fescue
Festuca arundinaceae

Durar

Latar

Alta

Totals

2.00

2.00

5.00

9.00

1,130,000

1,080,000

1,135,000

3,345,000
(approx. 77 seeds per

square foot)

(2) Type B applied on Pond No. 1 access road side slope and Pond 4 embankment slope.
(3) Type C applied on majority of Pond No. 1, except as noted above.
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Table 2.3
Argentine Tailings

Revegetation Sequence

• ten;

Period

Method

Equipment

Discing/Raking

Other

Seed Bed Preparation

Prior to fertilization and seeding.

Mechanical scarification of soil.

Disc or rippers pulled by tractor.

Disc or rip to 12 inch depth maximum.

Insure adequate seed bed without hard surface
resistant to seed placement.

Fertilizer

Concurrent with seeding.

Combined with hydroseeding
Liquid fertilizer mixture.

Mobile hydroseeding equipment.

Nutrient application applies to all
sites:

Nitrogen Phosphate Potash
(Ib./acre) (Ib./acre) (Ib./acre)

40 60 40

Seed

After September 30"1. immediately
following final seed bed
preparation.

Hydroseeding on all areas.

Mobile hydroseeding with spray
and tank equipment.

Type
A General seed mix (<3 : 1 )
B Side slope mix (>3:1)
C Acid-tolerant mix

Mulch

Immediately following seeding.

Hydromulch - 1500 Ibs./acre. all
areas.
Slurry pi l>- 3. 5.

Purpose: twofold:
1 . Conserve waler
2. Deter erosion

Note: Ripping of final graded surface completed prior to broadcasting fertilizer. Ripped to a maximum depth of 12 inches.

14
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2.8.3 Riprap

Rock erosion protection was placed in areas where runoff, runon and
drainage way flows were considered to be highly erosive. Riprap types and
bedding are shown on Table 2.4.

Table 2.4
Argentine Tailings

Riprap and Bedding

Percent Passing

Type

A

B

C

D

E

Description

Riprap

Riprap

Riprap

Riprap/Bedding

Filter
Material/Bedding

100

1.7-2.4'

85

-

50

1.4'- 1.6'

30

1.2'

15

0.9'

0

0.8'

Larger Rock Material Generated By Borrow Processing

0.9-1.2'

3.0-8.0"

2.0"

-

3.0-6.0"

0.5-1.5"

0.7-0.8'

-

-

0.6'

-

-

0.5' - 0.65'

0.75"- 1.5"

0.5 - 0.65mm

0.4

0"-0.5"

0.6mm

The runon ditch and runoff ditch locations and erosion protection riprap are
shown in the plan view on Figure 2-1. These ditches contain bedding, HDPE
textured liner and riprap to handle flows resulting from a 100 year
precipitation event. These designs are discussed in detail under Section 2.3.

2.9 Quantity Summary

The quantities moved for remedial action for the Argentine Tailings involved nine
categories of materials. The total volume of material moved was 56,692 cubic yards.
Table 2.5 contains the volume moved by category for earthwork at the Argentine
Tailings.

15
Section 2.0
Argentine Tailings



Rico Mining Area Construction Completion Report

Table 2.5
Argentine Tailings

Relocated Materials, Riprap and Bedding

Activity

Relocated Tailings

Unprocessed Borrow

Riprap

Riprap

Riprap

Riprap Bedding

Riprap Filter Bedding

Growth Medium

Textured Liner

Material Type

***

***

A

B

C

D

E

Units

CY

CY

CY

CY

CY

CY

CY

CY

Yd.2

Quantities

10,506

23,700

569

85

193

240

199

21,200

1,206

Comments

(Also called Rock Mulch)

plus 5 1 0 @ runoff ditch

2.10 Soil Testing Summary

2.10.1 Geotechnical Testing

Field soil density testing was conducted to determine compliance with the
technical specifications of the construction contract. The technical
specifications relating to compaction were selected to achieve various
engineering objectives relating to infiltration and enhancing stability in fill
materials. The applicable technical specifications required that the upper 12
inches of the waste piles be of a compactable gradation, and attain 95% of
Standard Proctor maximum dry density (or 90% of maximum Providence
index density for soils with little or no fines). Table 2.6 summarizes the field
soil moisture/density tests conducted for the Argentine Tailings. Nuclear
density gauges were used to obtain in-place densities for comparison to
laboratory generated Proctor or Providence mold laboratory density tests as
appropriate for a given soil. Where moisture/density tests were deficient,
footnotes in Table 2.6 indicates the action taken by the field engineer, e.g. -
recompaction of the affected area or in cases where additional compaction or
replacement of fill materials would not have provided any additional benefits

16
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to the long-term performance of the fill with respect to design objectives, no
action was directed. Laboratory and field tests were performed and results
approved by ARCO. Tests were conducted according to the following
standards:

ASTM Method Description:

Field Tests:

D-2922 Density of Soil and Soil-Aggregate in Place
by Nuclear Methods

Laboratory Tests:

D-422 Sieve Analysis
D-698 Moisture Density Relationships (5.5 Ib.

hammer)
D-4253 Modified Providence Moisture Density

Relationships

Table 2.6 summarizes the results of field tests.

Section 2.0
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Table 2.6
Argentine Tailings

Field Soil Testing Summary

Date

7-Aug-96
"
11

"
11

11

"
"
"
"

Test No.

AR-NU-O1
AR-NU-02
AR-NU-03
AR-NU-O4
AR-NU-05
AR-NU-O6
AR-NU-O7
AR-NU-08
AR-NU-O9
AR-NU-10

Location

Ponds 28.3

Density

106.6
119.6
114.4
113.3
115.3
119.1
119.0
128.6
117.5
121.4

Moisture

13.5%
8.4%
9.9%
12.4%
10.0%
10.0%
12.2%
13.3%
16.6%
12.7%

Proctor
No.

EF-06-SP-01
••
11

11

11

11

"
ii
11

11

Maximum
Density

123
123
123
123
123
123
123
123
123
123

Optimum
Moisture

12%
12%
12%
12%
12%
12%
12%
12%
12%
12%

Percent
Compaction

88%
97%
93%
92%
94%
97%
97%
105%
96%
99%

Notes

(D

(D
(D
(D

% Compaction
Required

95%
95%
95%
95%
95%
95%
95%
95%
95%
95%

Percent +\-
Moisture

1.5%
-3.6%
-2.1%
0.4%
-2.0%
-2.0%
0.2%
1.3%
4.6%
0.7%

8-Aug-96
11

11

11

11

n

11

"
»
11

AR-NU-1 1
AR-NU-12
AR-NU-1 3
AR-NU-1 4
AR-NU-15
AR-NU-1 6
AR-NU-1 7
AR-NU-18
AR-NU-19
AR-NU-20

Pond 1 North 101.6
112.6
133.7
113.6
139.5
138.2
137.0
138.3
142.9
143.2

12.5%
17.2%
8.7%
14.4%
13.3%
7.0%
6.5%
6.5%
6.0%
10.6%

EF-05-SP-01
11

ii
n
11

11

•
••

••
"

124
124
124
124
124
124
124
124
124
124

9%
9%
9%
9%
9%
9%
9%
9%
9%
9%

82%
91%
108%
92%
113%
111%
110%
112%
115%
115%

(2)
(2)

(2)

95%
95%
95%
95%
95%
95%
95%
95%
95%
95%

3.5%
8.2%
-0.3%
5.4%
4.3%
-2.0%
-2.5%
-2.5%
-3.0%
1.6%

(1.) Tested material consisted of tailings slimes removed from Pond 4. The relative impermeability due to the fine-grained nature of this material meets the infiltration
performance standards. Therefore, additional compaction effort of the slightly substandard results was deemed to be non-beneficial and was not required.

(2.) Low densities are due to intermixed pockets of saturated tailings slimes. The low permeability of these slimes does not affect the performance of the compacted fill.
Therefore, additional compactive effort was deemed to be non-beneficial and was not required.

•Soil testing provided by ESA, Inc, Fort Collins, CO. 18A
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Table 2.S
Argentine Tailings

Field Soil Testing Summary

Date

13-Aug-96
11

"
"
••
"
11

11

11

11

11

M

Test No.

AR-NU-21
AR-NU-22
AR-NU-23
AR-NU-24
AR-NU-25
AR-NU-26
AR-NU-27
AR-NU-28
AR-NU-29
AR-NU-30
AR-NU-31
AR-NU-32

Location

Pondl

Density

137.1
127.6
107.8
115.7
144.1
124.5
132.4
122.6
134.7
111.5
105.8
117.8

Moisture

5.1%
7.1%
9.5%
11.7%
10.1%
12.7%
7.3%
5.3%
2.7%
11.0%
16.4%
18.8%

Proctor
No.

EF-O5-SP-01
"
11

11

M
11

••
"
••
11

11

"

Maximum
Density

124
124
124
124
124
124
124
124
124
124
124
124

Optimum
Moisture

9%
9%
9%
9%
9%
9%
9%
9%
9%
9%
9%
9%

Percent
Compaction

111%
103%
87%
93%
116%
100%
107%
99%
109%
90%
85%
95%

Notes

(2)
(2)

(2)
(2)

% Compaction
Required

95%
95%
95%
95%
95%
95%
95%
95%
95%
95%
95%
95%

Percent +V-
Moisture
-3.9%
-1.9%
0.5%
2.7%
1.1%
3.7%
-1.7%
-3.7%
-6.3%
2.0%
7.4%
9.8%

14-Aug-96
11

11

11

11

11

AR-NU-33
AR-NU-34
AR-NU-35
AR-NU-36
AR-NU-37
AR-NU-38

Pondl 101.6
107.2
106.6
103.4
114.8
104.5

17.1%
13.3%
10.6%
11.5%
6.6%
14.7%

EF-O5-SP-01
"
11

••
11

11

124
124
124
124
124
124

9%
9%
9%
9%
9%
9%

82%
86%
86%
83%
93%
84%

(3)
(3)
(3)
(3)
(3)
(3)

95%
95%
95%
95%
95%
95%

8.1%
4.3%
1.6%
2.5%
-2.4%
5.7%

15-Aug-Q6
•i

"

"

11

11

AR-NU-39
AR-NU-40
AR-NU-41
AR-NU-42
AR-NU-43
AR-NU-44

3:1 Slope -
Below Pond 1

115.9
133.0
125.2
130.0
145.0
127.9

8.6%
8.0%
9.5%
5.0%
6.7%
6.4%

"Estimated"
"
••
••
11

11

135
135
135
135
135
135

***

***

***

***

• **

• **

86%
99%
93%
96%
107%
95%

(4) 90%
90%
90%
90%
90%
90%

Modified Providence Tests and estimated maximum densities did not generate an optimum moisture.

(2.) Low densities are due to intermixed pockets of saturated tailings slimes. The low permeability of these slimes does not affect the performance of the compacted fill.
Therefore, additional compactive effort was deemed to be non-beneficial and was not required.

(3) Tested material consisted of sandy tailings and tailings slimes. Contractor was directed to recompact this area to the approval of the Engineer. Caution was
directed to prevent pumping of the slimes.

(4.) Investigation revealed the soil representative of this test was confined to a small zone and was not representative of the general area.

'Soil testing provided by ESA, Inc, Fort Collins, CO. 18B
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Table 2.6
Argentine Tailings

Field Soil Testing Summary

Date

19-Aug-96
»
11

••
11

"

Test No.

AR-NU-45 1
AR-NU-46
AR-NU-47
AR-NU-43
AR-NU-49
AR-NU-50

Location

3:1 Slope -
Below Pond 3

Density

111.9
113.4
110.5
109.1
119.4
120.9

Moisture

1 1 .3%
13.1%
14.3%
7.6%
12.9%
15.8%

Proctor
No.

EF-O5-SP-G1
••
n

11

"
11

Maximum
Density

124
124
124
124
124
124

Optimum
Moisture

9%
9%
9%
9%
9%
9%

Percent
Compaction

90%
91%
89%
88%
96%
98%

Notes

(5)
(5)
(5)
(5)

% Compaction
• Required

96%
95%
95%
95%
95%
95%

Percent +\-
Moisture

2.3%
4.1%
5.3%
-1.4%
3.9%
6.8%

21-Aug-96
11

"
11

11

n
11

AR-NU-51
AR-NU-52
AR-NU-53
AR-NU-54
AR-NU-55
AR-NU-56
AR-NU-57

3:1 Slope -
Below Pond 1

133.6
129.0
118.8
117.9
135.9
129.2
121.0

6.2%
5.9%
7.8%
6.9%
8.4%
5.5%
8.5%

"Estimated"
11

11

••
11

••
ii

135
135
135
135
135
135
135

***

***

***

***

*•*

***

***

99%
96%
88%
87%
101%
96%
90%

(6)
(6)

90%
90%
90%
90%
90%
90%
90%

24-Aug-96
11

11

AR-NU-58
AR-NU-59
AR-NU-60

Runon Ditch 118.9
113.3
115.2

12.5%
10.7%
14.7%

EF-10-SP-01
11

11

129
129
129

*••

***

***

92%
88%
89%

(7)
(7)

90%
90%
90%

•" Modified Providence Tests and estimated maximum densities did not generate an optimum moisture.

(5.) Contractor provided additional compaction effort in this area after nuclear gauge testing. This effort was considered sufficient and the area was accepted.

(6.) Slightly substandard results were likely due to the material being less well-graded than comparable surrounding material. However, the material was sufficiently
well-graded to achieve the intent of the structural design standard based on the observed compactive effort.

(7.) Additional compaction effort was deemed to be non-beneficial in this non-critical area.

•Soil testing provided by ESA, Inc, Fort Collins, CO. 18C
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2.10.2 Confirmatory Testing

Confirmatory testing was performed at each location where specific removal
of mill tailings was specified in the Voluntary Cleanup Plan (VCUP). Based
on soil investigations within and surrounding the Town of Rico, Zinc levels
range from 200 to 4720 ppm. The cleanup level was set at a maximum of
4720 ppm for testing of subgrade after the removal of materials. Sample
results above the limit resulted in further removal and sampling. Final
samples indicate the cleanup was successful. Table 2.7 summarizes the
confirmatory sampling results. The comprehensive report of confirmatory
testing on the Rico Project is contained in the Appendix.

Table 2.7
Argentine Tailings

Confirmatory Testing

Removal Site

Argentine Tailings Pond 4

Sample ID

EX-AR-01

EX-AR-02

Zinc (ppm)

1,130

1,120

Sample Type

Composite

Composite
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2.11 As Built Drawings

Section 2.0
20 Argentine Tailings



ARGENTINE--. TAIUtiGSJjEk 1£DtAL MEASURES

INFILTRATION com
::ROWN F

:.
TAfLiNGSWk
COMPACTION

EXPOSURE REDUcApf* / RQLAWTION (ROCK MULCH COYER AND L
SG0-Glt*f£D

r//v
f-".

fm/

'utscs,.

0'ontour v JAME:lr : rti aJfSIr-

rcLI
(R.

. i

Original Ground Contour ..

finished Ground Con>6ur
4°^x Cofltour Eievatiojr' Labe]

C",-*- | I.'̂ TTT""' Underground-'Pipe

Rip Rap Lined Structure
Revegetation

Stream, Wetlands, or River

New Fence

ARGENTINE TAILINGS AREA
FINAL CONFIGURATION PLAN VIEW

ATLANTIC
Rl

CONSTRVI

COMPANY
EA

ON REPORT

ERSON EMawnm co.. me.
975 w«t 2100 South S-«'t Sut!, 100
SoH L«k* Clly. UT 84119
T«<. (Ml) )7Z-e2;l FIG. 2-1



Rico Mining Area Construction Completion Report

2.12 Photographs
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3.0 Columbia Tailings

3.1 General

The Columbia Tailings Site is located on the east side of the Dolores River corridor
west of Highway 145. The east side of the pile is against the base of a steep hillside
slope below Highway 145. The west side of the pile is bounded by the old railroad
grade that initially served as the retention dam for the tailings pile. This inactive mill
tailings disposal pile encompasses an area of approximately 3 3 ?.r.re.s. The Columbia
Tailings surface consists of fine grained oxidized sand and silt tailings. The historic
railroad grade forms a berm between the Dolores River and the steep west side of the
pile.

The Columbia Tailings Site work area also includes the old Pro Patria Mill Site, the
Silver Swan East waste rock pile, the Santa Cruz wetlands and the main pile excess
material, and the Shamrock Mine waste rock pile. The old Pro Patria Mill Tailings
Site is located on the east side of the Dolores River corridor east of the historic Rio
Grande Southern Railroad grade, west of River Street and southwest of the west end
of Mantz Avenue (where the historic Pro Patria Mill was located). The Pro Patria
areas include approximately two acres. The Pro Patria Tailings Site was occupied
with tailings and oxidized waste rock (heavy metals - predominantly iron, lead, and
zinc) contained in historic mill tailings derived from sulfide ore. The Silver Swan
East waste rock pile is located on the east side of the Dolores River across from the
Silver Swan Mine area. The east waste rock pile occupies approximately 0.2 acres.
The Shamrock Mine waste rock pile was also located on the east side of the Dolores
River. The Shamrock Mine waste rock was within the Dolores River corridor about
'/2 mile north of the Columbia Tailings Site. The Santa Cruz is located on the west
side of the Dolores River corridor south of Rico. Excess waste rock from grading
activities was transported to the Columbia Tailings for ultimate disposal.

3.2 Permit

The VCRA application dated January 18, 1996 and supplemental information to the
application dated February 27, 1996 and March 1, 1996 were approved by the
CDPHE on March 4, 1996. The CDPHE approval stated that the VCUP would meet
a degree of cleanup and control of hazardous substances such that the property does
not present an unacceptable risk to human health or the environment based on the
property's proposed use as an open space. The approved VCUP remedial design for
the Columbia Tailings Site involves reconfiguration of tailings outslopes to control
erosion, consolidation of the south area tailings, consolidation of waste rock
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materials from the Silver Swan East area, Pro Patria Mill area, the Shamrock Mine
waste rock pile and excess waste rock from land shaping at the Santa Cruz Mine area.
The Columbia Tailings is to be graded to route offsite -surface water around the
wastes for runon control, and surface adjustments and compaction to shed rainfall
and snowmelt from the waste to control erosion and limit infiltration. The VCUP
also calls for providing erosion protection through construction of reclamation covers
consisting of growth medium with some amendments and seeding. Riprap was
placed along the Dolores River for erosion protection.. An access road, parking lot
and an open air information center were also constructed on' the reshaped top surface
of the Columbia Tailings.

3.3 Geohazards

The hazard of concern at the Columbia Tailings Site was flooding of the Dolores
River. No substantial engineering, geologic or geotechnical problems were
encountered during implementation of the remedial work for the Columbia Tailings
area. No slope failure problems were experienced during the materials movement
and waste pile grading and contouring. Revetment was placed along the north toe
of the reshaped tailings and also on the railroad grade berm susceptible to erosion
from the Dolores River flooding. Areas of riprap placement are shown on Figure
3-1.

3.4 Site Access

Access to the Columbia Tailings, Pro Patria Tailings, Silver Swan East and
Shamrock waste rock Sites was available on existing roads. Direct access between
the Sites is along the historic railroad grade, dirt roads and some paved roads in west
Rico. Properties encompassing the railroad grade are owned by the private party
applicant, Rico Properties, L.L.C. All roads were maintained and left in as good or
better condition than existed prior to their use on this project. Waste hauled from the
Santa Cruz Mine area to Columbia used access over a USFS bridge and this access
was maintained in compliance with the USFS Road Use Permit. A Colorado
Department of Transportation State Highway Access Permit was obtained for the
access to the Columbia Tailings Visitors Center from State Highway 145.

3.5 Construction Site Controls

Controls were implemented during construction to address requirements of
applicable federal, state or local permits, codes or regulations. All construction and
specifications employed appropriate Best Management Practices in accordance with
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the Stormwater Discharge Permit and COE 404 Permit to protect the Dolores River
from sedimentation during remedial activities. Temporary berms to control runoff
to the Dolores River were constructed in work or active traffic areas. Silt fencing and
hay bales were used as barriers to prevent sediment migration into the Dolores River
during excavation activities. Also, construction activities were conducted in a
manner to preserve existing vegetation buffers in the work areas. Runoff water from
disturbed areas was retained for settling of sediments prior to allowing discharge
into Dolores River. Strict precautions to avoid dust and excavation spillage during
operations were followed by the use of water spray and control of load heaping on
haul units.

The onsite construction activities were conducted in strict compliance with the
VCUP Site Specific Safety and Health Plan and Site Pre-Excavation Construction
Plans as well as regulatory permits obtained for the specific work area.

3.6 Hydraulic Controls

3.6..1 Runon

The runon generated from rainfall or snowmelt upland of the Site is directed
away from the Columbia reclaimed tailings ponds by a 600 linear foot riprap
lined runon ditch. The runon/runoff ditch was excavated into the natural
ground surface at the toe of the east reconfigured slope of the Site.
Stormwater is directed south and west in the runon/runoff ditch and spills
into a retention area south of the Columbia Tailings. The retention area was
created by the removal of tailings in between the main tailings area and the
railroad grade. Figure 3-1 shows the alignment of the runon/runoff ditch.
The main portion of the ditch consists of a riprap lined channel over 60 mil
HOPE textured liner. Type B riprap 6 inches thick was laid over 6 inches of
Type D and 6 inches of compacted soil material in a trapezoidal designed
ditch up to the access road. The runon/runoff ditch Stormwater is passed
under the access road from State Highway 145 in a 24 inch RCP. The 24
inch RCP was 142 ft. in length and was installed with a riprap inlet and
outlet. The remaining runon/runoff ditch from the access road to the
retention area is about a 12-inch deep trapezoidal channel approximately 2.0
feet wide at the base. The channel was lined with Type B riprap 6 inches
thick over 6 inches of Type D bedding and 6 inches of compacted soil
material.
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3.6.2 Runoff

The top surface of the consolidated waste pile has been shaped to drain
precipitation and not retain runoff on the pile. The graded pile drains
stormwater to the west. The top surface and areas within the access roads on
the top surface are graded at about 2% to the west. Runoff is passed across
the west road in a concrete lined swale (pan) and drains from the pile to the
north west.

The runoff from the eastern graded outslope is captured by the runon/runoff
ditch and drained to the south of the pile. The design of the runon/runoff
ditch is discussed in Section 3.6.1. Stormwater is drained into a retention
area south of the Columbia Tailings. This flow will eventually reach the
Dolores River through a 24-inch RCP across the existing railroad grade. This
drain consists of Type B riprap placed 15 ft. deep by 3 ft. and is 2 ft. deep.
Figure 3-1 shows the location of the retention area and the RCP pipe.

Outslopes of the reconfigured tailings are 4h:lv and runoff water is drained
away from the pile. The north slope of the Columbia drains into the existing
wetlands. The west slope drains into the Dolores River and the east and
south slopes into the retention area and then into the Dolores by way of the
RCP pipe.

The runon and runoff ditches are sized to pass peak flows for a 100 year
precipitation event. Figure 3-1 shows the runoff ditch location.

3.6.3 Infiltration

Infiltration of water into the tailings ponds at the Columbia Site is controlled
by rerouting runon away from the reclaimed areas, reducing the surface area
of the tailings, regrading of the tailings to not pond water and compaction of
the top surface of the reclaimed tailings to impede infiltration.

The rerouting of the runon and runoff away from the tailings will be of
significant impact for reducing infiltration. The runon water contribution to
the tailings areas has been eliminated.

The area south of the Columbia Tailings was removed and placed onto the
main portion of the tailings. The surface area of the tailings pile has been
reduced by 15% and therefore reducing the infiltration surface available. The
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total area of the tailings was reduced by 0.4 acres which left a total of 2.7
acres of surface. The tailings were consolidated by excavation of the tailings
material from the south area between the railroad grade and the natural
ground to the east, then hauled and placed as compacted cover over the
surface of the main tailings area.

The upper 18 inches of top surface and outslopes of the Columbia Tailings
pile were compacted to impede infiltration. With the material types
encountered in the tailings, the density that is achieved by this compaction
will reduce the hydraulic conductivity. The results of compaction testing
conducted on the Columbia Tailings reconfigured surface are summarized in
Section 3.10.

3.6.4 Drainage Stabilization

The Columbia Tailings Ponds are adjacent to the Dolores River and may be
susceptible to seasonal flooding. The Columbia Tailings are protected by the
existing railroad fill between the Site and the Dolores River. This railroad fill
serves as a protective dike and adequately contains the flood flow of the
Dolores River for the estimated 500 year flood event with a 2 ft. freeboard.
Riprap revetment was placed on the railroad fill bank slope to protect the fill
from peak flow velocities experienced during flooding. The north slope of
the Columbia Tailings is also protected from high river flood velocities by
the riprap revetment. Riprap construction is discussed in Section 3.8 of this
report.

3.7 Waste Materials

3.7..1 Consolidation

Waste materials from several areas along the Dolores River corridor in the
vicinity of the Columbia were excavated and consolidated at the Columbia
Tailings Site. Tailings existing at the Pro Patria and some mixed waste rock,
approximately 7,300 cubic yards, were removed from the Pro Patria Mill area
and hauled to the Columbia Tailings. About 600 cubic yards of waste rock
from the dump on the east bank of the Dolores River at the Silver Swan Mine
area was excavated, hauled and deposited at the Columbia Tailings pile.

Additionally, 5,200 cubic yards of waste rock from the Santa Cruz Mine
cleanup activities that did not fit into the grading plan were relocated to the
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Columbia Tailings. Approximately 1,270 cubic yards of waste rock from the
Shamrock Mine located north of the Pro Patria Site on the east bank of the
Dolores River was removed to the Columbia Tailings pile. Shallow tailings
totaling 1,500 cubic yards located at the south end of the main Columbia
Tailings were excavated and relocated to the main pile. The consolidation of
these wastes to the Columbia Tailings reduced the net area of the sites by
over 2 acres. The locations of the areas excavated are shown on Figures 3-1,
4-1 and 5-1.

Tailings were removed in layers of about 12 inches in thickness by
conventional earthmoving equipment. Following removal, confirmatory
sampling was conducted to detect if all waste material had been removed.
This process was repeated until confirmation sampling showed that no
additional material removal was required.

Verification of tailings removal was accomplished by collecting confirmatory
samples of the underlying materials. Waste rock and tailings excavation was
considered completed, as defined in the VCUP, when the Zinc content fell
within or below the range of local natural bedrock and surficial materials.
This range is 200 to 4720 ppm Zinc. The sampling of the removal areas
confirms that the majority of tailings was excavated from the areas of
concern. Sampling results and summaries for the removal of the respective
areas are contained in Section 3.10.2.

The relocated tailings were placed onto the top of the main Columbia
Tailings pile in lifts not exceeding 12-inches in depth and were compacted.
The compaction effort was accomplished by placement equipment making
a minimum of one pass over the entire surface of each 12-inch lift. Tailings
placed in the upper 18-inches of the top surface were compacted as
previously described.

3.7.2 Surface Shaping and Slopes

The top surface of the consolidated tailings drains to the west at 2%. The
tailings have been reconfigured with all of the outslopes draining the Site.
The outslopes of the reconfigured Columbia Tailings are constructed to a
4h:lv geometry. The reconfigurement of the Columbia Tailings was
accomplished by a cut and fill approach with a major portion of the slope fill
being from consolidation of other waste areas. The grading was completed
to a tolerance of ± 0.3 ft. of construction drawings and free of irregularities.
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Figure 3-1 shows the pre-existing conditions, VCUP design configuration
and the as built conditions of the Columbia Tailings.

3.8 Erosion Protection

3.8.1 Growth Medium

Growth medium material comprises compacted surface tailings and soil
cover. The top surface of the reshaped Argentine Tailings was sampled to
determine agricultural lime (CaCO3) requirements for plant establishment.
Areas requiring lime amendment were delineated in the field. Lime was
applied at rates of 125 to 500 tons/acre to the upper 6-inches of waste
material. Table 3.1 shows the lime application rates for the Columbia
Tailings. Agricultural lime was also added to the tailings existing on the
hillside slopes at the Pro Patria Tailings Area and is described on Table 3.1.
The lime was spread evenly over the Site by mechanical methods then
incorporated. Multiple tilling passes were made to insure complete mixing
of the lime into the material. The liming process was accomplished
immediately following waste pile shaping to provide the greatest reaction
time prior to revegetation. Amended material was re-compacted prior to
placement of soil cover material.

Borrow soil used for plant growth was tested and identified prior to
excavation. The borrow soil was obtained from the St. Louis borrow area 1.5
miles north of the Columbia Tailings, the Pro Patria Tailings and the
Shamrock Mine Area. The soil was transported by truck to the Columbia
Tailings and placed over the top of the lime amended material to a depth of
24-inches. Table 3.1 describes the placement of the soil material at the
Columbia Tailings, Pro Patria Area and the Shamrock Mine Area. This soil
was placed on the top surface and slopes and covered the entire areal extent
of the regraded waste pile. Approximately 9,000 cubic yards of soil cover
material were transported and placed onto the Columbia. The traffic over the
soil was kept to a minimum to avoid unnecessary compaction of the seed bed.
The finished grade for the soil cover is + 0.3 ft. of design and does not
contain irregularities.
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Table 3.1
Columbia Tailings, Pro Patria Tailings Area, Shamrock Mine Area

Agricultural Lime and Cover Material Application Rates

SITE LIME APPLICATION
RATE FOR WASTE MATERIAL

SOIL COVER
APPLICATION RATE

North and West 4:1 slopes

East 4:1 slope

Tailings on east side of runon/runoff ditch

Small area on south top of pile

Top ofColumbia pile

Pro Patria Tailings Area

Shamrock Mine Area

500 tons/acre (2.9 in. thick)
Amended 6 inches deep and
compacted

225 tons/acre (1.3 in. thick)
Amended 6 inches deep and
compacted

225 tons/acre (1.3 in. thick)
Amended 6 inches deep and
compacted

500 tons/acre (2.9 in. thick)
Amended 6 inches deep and compacted

125 tons/acre (0.7 in. thick)
Amended 6 inches deep and compacted

200 tons/acre (1.0 in. thick)
Amended 6 inches deep and compacted
(hillside slopes)

No lime application required

18-inches of unprocessed borrow soil
covered by 6 inches of growth processed
borrow soil.

12-inches of processed borrow soil

6 to 12 inches of processed borrow soil

3.8.2 Revegetation

All seed was applied using hydroseeding methods due to wet surface
conditions and time constraints. Table 3.2 contains the seed mixtures and
application rates at the Columbia Tailings. Seeding of the Pro Patria Tailings
Area included Type D in the wetlands area and Type B in the slopes. The
Shamrock Mine Area was hydroseeded with the Type D mixture.
Revegetation activities were sequenced as shown on Table 3.3.
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Table 3.2
Seed Mixtures and Application Rates

Type A (1)
General Seed Mixture

Species

Big bluegrass
Poa ampla

Mountain brome
Bromus carinatus

Slender wheatgrass
Agropyron trachycaulum

Streambank whealgrass
Agropyron riparium

Birdsfoot trefoil
Lotus corniculatus

Lewis flax
Linum levvisii

Rocky Mountain penstemon
Penstemon strictus

Cicer milkvetcri
Astragalus cicer

Rate (Ibs./acre)
Preferred Variety(s) Planted (broadcast)

Sherman 0.50

Bromar 8.00

Primar. San Luis 3.00

Sodar 3.00

Empire 1.00

Apar 2.00

Bandera 1 .00

Lutana, Monarch 1.50

Totals 20.00

PLS (seeded/acre)

458,500

496,000

480,000

480,000

410,000

570,000

592,000

290,000

3,776,500
(approx. 87 seeds per

square foot)

(I) Type A applied over entire area of disturbances, except for the railroad grade, access road loop and areas protected by
riprap.
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Type B (2)
Sideslope Stabilization Mixture

Rate (Ibs./acre)
Species Preferred Variety(s) Planted (broadcast)

Big bluegrass Park 0.50
Poa ampla

Mountain brome Bromar 15.00
Bromus carinatus

Slender wheatgrass Primar, San Luis 6.00
Agropyron trachycaulum

Streambank wheatgrass Sodar 6.00
Agropyron riparium

Cicer milkvetch Lutana, Monarch 1.50
Astragalus cicer

Totals 29.00

PLS (seeded/acre)

1,100,000

975,000

960,000

960,000

290,000

4,285,000
(approx. 98 seeds per

square foot)

Type D (3)
(Wetland Planting Mixture)

Species

(FACW-)
Festuca arundinaceae

Preferred Variety(s)
Rate (Ibs./acre)

Planted (broadcast)

Totals 8.25

PLS (seeded/acre)

Redtop (FACW)
Agrostis alba

Red fescue (FAC)
Festuca rubra

Tall (Kentucky) fescue

Any

Any

Any

0.50

3.00

5.00

2,495,000

1,845,000

1,135,000

5,475,000
(approx. 126 seeds per

square foot)

(2) Type B applied on east slope of railroad grade between the Columbia Tailings and the RCP at the south end of the Site.
(3) Wetlands Type B planting mixture used at Pro Patria and Shamrock areas.
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Table 3.3
Columbia Tailings, Pro Patria Tailings Area, Shamrock Mine Area

Revegetation Sequence

Item

Period

Method

Equipment

Discing/Raking

Other

Seed Bed Preparation

Prior to fertilization and seeding.

Mechanical scarification of soil.

Disc or rippers pulled by tractor.

Disc or rip to 12 inch depth maximum.

Insure adequate seed bed without hard surface
resistant to seed placement.

Fertilizer

Concurrent with seeding.

Combined with hydroseeding.
Liquid fertilizer mixture.

Mobile hydroseeding equipment.

t

Nutrient application applies to all
sites:

Nitrogen Phosphate Potash
(Ib./acre) (Ib./acrel (Ib./acre)

40 60 40

Seed

After September 30"1. immediately
following final seed bed
preparation.

Hydroseeding on all areas.

Mobile hydroseeding with spray
and tank equipment.

Seed depth = 1/4" to 1/2"
Spacing = 6"

Type
A General seed mix (<3:l)
B Side slope mix (>3:l)
C Acid-tolerant mix

Mulch

Immediately following seeding.

Hydromulch - 1500 Ibs./acre. all
areas.
Slurry pH> 3.5.

Purpose: twofold:
1. Conserve water
2. Deter erosion

Note: Ripping of final graded surface completed as needed prior to applying fertilizer.
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3.8.3 Riprap

Rock erosion protection was placed in areas where runoff, runon and
drainage way flows were considered to be highly erosive. Riprap and
bedding types are shown on Table 3.4.

Table 3.4
Columbia Tailings

Riprap and Bedding

Percent Passing

Type

A

B

C

D

E

Description

Riprap

Riprap

Riprap

Riprap/Bedding

Filter
Material/Bedding

100

1.7-2.4'

85

-

50

1.4'- 1.6'

30

1.2'

15

0.9'

0

0.8'

Larger Rock Material Generated By Borrow Processing

0.9-1.2'

3.0-8.0"

2.0"

-

3.0-6.0"

0.5-1.5"

0.7-0.8'

-

-

0.6'

-

-

0.5-0.65'

0.75"-1.5"

0.5-0.65mm

0.4

0"-0.5"

0.6mm

The runon and runoff ditch alignments are shown in the plan view on Figure
3-1. These ditches contain riprap, bedding and HDPE textured liner to handle
flows resulting from a 100 year precipitation return event. These designs are
discussed in detail under Section 3.3.

The railroad fill embankment and the north 4h:lv slope of the Columbia
Tailings were protected from erosive flood flow by placement of revetment.
The revetment placed along the Dolores River over the historical railroad fill
consists of a scour toe of Type A riprap placed about 3.6 ft. thick below the
water level. Type A riprap was placed over the existing scour toe and up the
existing slope. The Type A riprap was constructed over 6 inches of Type D
bedding and 6 inches of Type E bedding, respectively, existing at or below
the water surface where fill was placed with Type D material. The riprap
placed above the average water line is Type A. This revetment was
constructed to provide a 2 ft. freeboard above the 500 year flood level of the
Dolores River.
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Revetment placed on the northwest corner of the railroad fill is built of a 2.4
ft. layer of Type A riprap over Type D and Type E bedding. Flood protection
revetment on the north slope of the reconfigured Columbia Tailings slope is
also a 1.2. ft. layer of Type C riprap over 6 inches of Type D and 6 inches of
Type E bedding. The existing ground in the wetland area north of the
Columbia Tailings was pushed up to and over the lower portion of the
revetment on the north slope.

3.9 Quantity Summary

The quantities moved for implementation of the VCUP for the Columbia Tailings
involved ten categories of materials. The total volume of materials moved was
28,247 cubic yards. Table 3.5 contains the volume of moved materials by category
for earthwork at the Columbia Tailings.

Table 3.5
Columbia Tailings

Relocated Materials, Riprap and Bedding

Activity

Relocated Waste Rock

Unprocessed Cover Soil

Processed Cover Soil

Riprap

Riprap

Riprap

Riprap Bedding

Riprap Bedding

Textured Liner

Road Subgrade Reinforcement

Soil Amendment

Material Type

***

Borrow Soil

-3/4" Borrow Soil

A

B

C

D

E

HOPE

Geogrid

Agricultural Lime

Units

CY

CY

CY

CY

CY

CY

CY

CY

Yd.2

Yd.2

Tons

Quantities

14,650

1,968

8,945

1,171

119

429

542

423

1,073

166
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3.10 Soil Testing Summary

3.10.1 Geotechnical Testing

Field soil density testing was conducted to determine compliance with the
technical specifications of the construction contract. The technical
specifications relating to compaction were selected to achieve various
engineering objectives relating to infiltration and enhancing stability in fill
materials. The applicable technical specifications required that the upper 12
inches of the waste piles be of a compactable gradation, and attain 95% of
Standard Proctor maximum dry density (or 90% of maximum Providence
index density for soils with little or no fines). Table 3.6 summarizes the field
soil moisture/density tests conducted for the Argentine Tailings. Nuclear
density gauges were used to obtain in-place densities for comparison to
laboratory generated Proctor or Providence mold laboratory density tests as
appropriate for a given soil. Where moisture/density tests were deficient,
footnotes in Table 3.6 indicates the action taken by the field engineer, e.g. -
recompaction of the affected area or in cases where additional compaction or
replacement of fill materials would not have provided any additional benefits
to the long-term performance of the fill with respect to design objectives, no
action was directed. Laboratory and field tests were performed and results
approved by ARCO. Tests were conducted according to the following
standards:

ASTM Method Description:

Field Tests:

D-2922 Density of Soil and Soil-Aggregate in Place
by Nuclear Methods

Laboratory Tests:

D-422 Sieve Analysis
D-698 Moisture Density Relationships (5.5 Ib.

hammer)
D-4253 Modified Providence Moisture Density

Relationships

Table 3.6 summarizes the results of field tests.
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Table 3.6
Columbia Tailings

Field Soil Testing Summary

Date

14-Aug-96
»
M

"

Test No.

CO-NU-01

CO-NU-02

CO-NU-03

CO-NU-O4

Location

Runon/Runoff Ditch

and RCP Compacted

Bedding

Density

125.5

118.7

101.5

125.9

Moisture

17.8%

19.4%

18.1%

16.7%

Proctor

No.

EF-03-MP-01
"

»
11

Maximum

Density

1X

130

130

130

Optimum

Moisture
***

***

***

•**

Percent

Compaction

97%

91%

78%
97%

Notes

(1)

% Compaction

Required

90%

90%

90%

90%

Percent +\-

Moisture

21-Aug-96
ii

••

••

»

••

••

«
11

CO-NU-O5

CO-NU-06

CO-NU-O7

CO-NU-CB

CO-NU-09

CO-NU-10

CO-NU-11

CO-NU-12

CO-NU-13

4:1 slopes north

and west, Pre

Amendment

125.1

118.3

106.2

105.2

112.0

125.8

102.4

116.9

104.7

9.5%

11.5%

11.3%

14.6%

11.7%

12.6%

16.2%

11.8%

11.0%

EF-O3-MP-01

EF-O3-MP-O1

EF-03-MP-01

EF-08-MP-01

EF-O3-MP-O1

EF-03-MP-01

EF-03-MP-01

EF-03-MP-01

EF-03-MP-01

130

120

120

120

130

130

120

130

130

**•

***

***

***

***

***

***

***

***

96%

99%

88%

88%

86%

97%

85%

90%

81%

(2)

(2)

(2)

(2)

(2)

90%

90%

90%

90%

90%

90%

90%

90%

90%

*** Modified Providence Tests and estimated maximum densities did not generate an optimum moisture.

(1.) Investigation revealed the soil representative of this test was confined to a small zone and was not representative of the general area.
Additional compactive effort was deemed non-beneficial and was not required.

(2.) Tested material consisted of tailings slimes. The relative impermeability due to the fine-grained nature of this material meets the infiltration performance
standards. Therefore, additional compaction effort of the slightly substandard results was deemed to be non-beneficial and was not required.

' Soil testing provided by ESA, Inc., Fort Collins, CO. 36A
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Table 3.6
Columbia Tailings

Field Soil Testing Summary

Date

3-Sep-96
••

••

•

••
it

•
ii

"

••

Test No.

CO-NU-14

CO-NU-15

CO-NU-16

CO-NU-17

CO-NU-18

CO-NU-19

CO-NU-20

CO-NU-21

CO-NU-22

CO-NU-23

Location

Top of Pile. Pre-

Amendment

Density

120.0

124.5

117.1

118.2

120.7

119.1

126.9

122.6

122.4

144.4

Moisture

17.4%

16.5%

13.3%

15.6%

18.7%

18.4%

13.9%

15.0%

13.0%

12.9%

Proctor

No.

EF-03-MP-01
»
M

II

»

"

"

"

II

»

Maximum

Density

130

130

130

130

130

130
130

130

130

130

Optimum

Moisture
***

»»*

•*•

***

•*»

**»
«**

•*•

«*•

***

Percent

Compaction

92%

96%
90%

91%

93%

92%
98%
94%

94%

111%

Notes % Compaction

Required

90%

90%

90%

90%

90%
90%

90%

90%

90%

90%

Percent +\-

Moisture

5-Sep-96
ii

••

»
«

-

»

CO-NU-24

CO-NU-25

CO-NU-26

CO-NU-27

CO-NU-28

CO-NU-29

CO-NU-30

Top of Pile, Post-

Amendment

121.9

126.0

120.6

129.3

125.4

123.2

122.3

r 11.9%

11.1%

10.9%

8.8%

11.6%

11.1%

9.9%

Estimate
••
••

»

"

-
11

132

132

132

132

132

132

132

**•

***

*»»

***•

*•*

***

• **

92%

95%

91%

98%

95%

93%

93%

90%

90%

90%

90%

90%

90%

90%

5-Sep-96
••

•

••

CO-NU-31

CO-NU-32

CO-NU-33

CO-NU-34

Runon/Runoff Ditch &

Liner Bedding

1̂06.9

99.0

97.1

104.3

12.8%

13.0%

12.3%

12.4%

EF-1O-SP-01
»

•

»

129

129

129

129

12%

12%

12%

12%

83%

77%

75%

81%

(3)

(3)

(3)

(3)

90%

90%

90%

90%

0.8%

1.0%

0.3%

0.4%

"" Modified Providence Tests and estimated maximum densities did not generate an optimum moisture.

(3.) Additional compaction effort was undertaken by the contractor.

1 Soil testing provided by ESA, Inc., Fort Collins, CO. 36B
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Table 3.6
Columbia Tailings

Field Soil Testing Summary

Date

H-Sep-96
•'
••
•
••
••
••
•
H
•I

Test No.

CO-NU-35

CO-NU-36

CO-NU-37

CO-NU-38

CO-NU-39

CO-NU-40

CO-NU-41

CO-NU-42

CO-NU-43

CO-NU-44

Location

4:1 Slopes

Post Amendment

Density

122.4

112.2

120.4

124.4

119.6

114.8

123.8

108.5

121.0

129.5

Moisture

6.9%

16.3%

15.5%

12.7%

10.5%

13.3%

9.9%

8.3%

8.1%

11.8%

Proctor

No.

Estimate

EF-03-MP-01
«

"

Estimate
"

EF-03-MP-01
"

"

••

Maximum

Density

135

130
130

130
135
135

130

130

130

130

Optimum

Moisture
***

•*•
*•*

**•
**»

**•
«**
•**

***

•*»

Percent

Compaction

91%

86%
93%

96%
89%

85%
95%

83%

93%
100%

Notes

(4)

(4)
(4)

(4)

% Compaction

Required

90%

30%

90%
90%

90%
90%

90%

90%

90%

90%

Percent +V

Moisture

1-Oct-96
it

••

H

••

••

••

••

CO-NU-45

CO-NU-46

CO-NU-47

CO-NU-48

CO-NU-49

CO-NU-46R

CO-NU-47R

CO-NU-48R

Subgrade for

Visitor's Center

Concrete Slab

Retests after

reworking subgrade

116.1

112.4

109.4

109.8

118.5

122.1

122.1

123.0

14.1%

14.7%

14.0%

13.7%

14.9%

15.3%

14.9%

15.1%

EF-10-SP-O1
"

»

••
n

EF-10-SP-01
»

••

129

129

129

129

129

129

129

129

12%

12%

12%

12%

12%

12%

12%

12%

90%

87%

85%

85%

92%

95%

95%

95%

(5)

.;5)
(5)

90%

90%

90%

90%

90%

90%

90%

90%

2.1%

2.7%

2.0%

1.7%

2.9%

3.3%

2.9%

3.1%

*" Modified Providence Tests and estimated maximum densities did not generate an optimum moisture.

Note: Since Columbia Access Road was not part of the remediation earth work, the field density tests are not presented here.

(4.) Contractor provided additional compaction effort in this area after nuclear gauge testing. The additional effort was considered sufficient.

(5.) Additional compaction effort was directed. Results of retests met design standards and the area was accepted.

' Soil testing provided by ESA, Inc., Fort Collins, CO. 36C
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3.10.2 Confirmatory Testing

Confirmatory testing was performed at each location where specific removal
of mine waste rock or mill tailings was specified in the VCUP. Based on soil
investigations within and surrounding the Town of Rico, Zinc levels range
from 200 to 4720 ppm. The cleanup level was set at a maximum of 4720
ppm for testing of subgrade after the removal of materials. Sample results
above the limit resulted in further removal and sampling. Final samples
indicate the cleanup was successful. Table 3.7 summarizes the confirmatory
sampling results. The comprehensive report of confirmatory testing on the
Rico Project is contained in the Appendix.

Table 3.7
Columbia Tailings, Silver Swan East, Pro Patria, Shamrock, Santa Cruz

Confirmatory Testing

Removal Site

Columbia Tailings south

Pro Patria

Santa Cruz

Shamrock east bank

Silver Swan east bank

Sample ID

EX-CO-01

EX-PP-02

EX-SC-02

EX-SC-03

EX-SC-04

EX-SH-01

EX-SSE-01

Zinc (ppm)

651

3,840

1,440

2,640

422

3,740

2,030

Sample Type

Composite

Composite

Composite

Single sample

Single sample

Composite

Composite

3.11 Visitor Center

As shown on Figure 3-1, visitor center was constructed over the completed surface
of me Columbia Tailings to comply with land use described in the approved VCRA
application. The visitor center consists of a loop access road from Colorado State
Highway 145, a parking area and an information pavilion. The open air center is
constructed of decorative concrete support columns with a metal type standing seam
roof. The access road and parking area were surfaced with of clean gravel. Some
Columbia waste materials are subject to soft ground conditions. To improve the

37
Section 3.0
Columbia Tailings



Rico Mining Area Construction Completion Report

effective bearing capacity of the loop road and parking areas, the constructed
subgrade comprises 12 inches of structural fill reinforced with geogrid.
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3.12 As Built Drawings
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3.13 Photographs
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COLUMBIA TAILINGS

View Looking South Along R.R. Grade - Revetment Excavation Along Dolores River

Excavation for Run-on Ditch - East Side of Columbia Tailings
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COLUMBIA TAILINGS

Hauling and Placing Mine Waste at Columbia Tailings

Construction of Visitor's Center
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PRO PATRIA

Trackhoe Removing Tailings

Loading Materials for Haul to Columbia Tailings
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4.0 Silver Swan Mine Area

4.1 General

The Silver Swan Mine adit and waste rock piles are located along the Dolores River
about '/z mile south of Rico. Pyrite and galena bearing materials are present in the
mine waste rock piles that surround the mine adit. Water from the Silver Swan Mine
adit was partly seeping through the mine dump and discharging into the Dolores
River.

4.2 Permiit

The VCRA application dated February 13,1996 and supplemental information to the
application dated March 19,1996 were approved by the CDPHE on March 20,1996.
The CDPHE approval stated that the VCUP would meet a degree of cleanup and
control of hazardous substances such that the property does not present an
unacceptable risk to human health or the environment based on the property's
proposed use as an open space. The approved VCUP remedial design for the Silver
Swan Mine Site involves shaping of waste rock outslopes to control erosion,
consolidation of waste rock materials, removal of waste rock from the active river
channel, grade the Site to route offsite surface water around the wastes for runon
control, and surface adjustments and compaction to shed rainfall and snowmelt from
the wastes piles to control erosion and limit infiltration. The VCUP also calls for
providing erosion protection through revegetation and rock covers. The existing adit
discharge will be intercepted in an excavated lined trench in the adit area and routed
through existing wetlands systems for passive treatment.

4.3 Geohazards

As expected in the VCUP application, no substantive engineering geologic or
geotechnical issues were encountered associated with the work to implement the
remedial design for the Silver Swan Mine. No slope failure problems were
experienced during the materials movement and waste pile grading and contouring.
Dikes constructed across wetland area did possess saturated weak foundation
conditions, however, soil was placed until the wet area materials were displaced and
a firm working surface was obtained. River flows did not constitute any excavation
problems above those expected.
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4.4 Site Access

Access to the Silver Swan was by existing roads and by a Ford type crossing over the
Dolores River. Two 24" diameter CMP and six 8" diameter CMP culverts were used
to pass the river's flow and an access road was built of soil over the culverts for
heavy equipment access. This road and crossing were kept to the minimum safe size
to reduce local disturbance. The existing roads were improved for heavy equipment
access to the work areas. All roads were maintained and left in as good or better
condition than existed prior to their use on this project. The Ford crossing was
removed and the area returned to its pre-crossing condition. The access to the Site
was completed in compliance with the COE 404 permit notification, Colorado
Stormwater and USFS Road Use and Special Use Permits.

4.5 Construction Site Controls

Controls were implemented during construction to address requirements of
applicable federal, state or local permits, codes or regulations. The construction
contractor was responsible for supplying a pre-excavation Construction Plan for
ARCO's approval prior to commencing work operation. Work was completed to
comply with COE requirements for wetlands and State of Colorado Discharge Permit
System Stormwater. All construction and specifications employed appropriate Best
Management Practices to protect the Dolores River from sedimentation during
remedial activities. The Dolores River banks were armored as needed for control of
erosional losses during fording of the river. Temporary berms to control runoff to
the Dolores River were constructed in work areas. Silt fencing and hay bales were
used as barriers to sediment migration into the Dolores River during excavation
activities. Also, construction activities were conducted in a manner to preserve
existing vegetation buffers in the work areas in compliance with the Stormwater
Management Plan. Runoff water was retained from disturbed areas prior to allowing
discharge into the Dolores River. Strict precautions to avoid dust and excavation
spillage during operations were followed by the use of water spray and control of
load heaping on haul units.

The orisite construction activities were conducted in strict compliance with the Site
Specific Safety and Health Plan, the Site Pre-Excavation Construction Plan and
applicable permits for the work area or access roads.
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4.6 Hydraulic Controls

4.6.1 Runon

The runon generated from rainfall or snowmelt up gradient of the Site is
directed away from the Silver Swan Mine's reclaimed areas by a 250 linear
foot lined runon ditch. The runon ditch was excavated into the reconfigured
waste pile along the western boundary of the Site. The ditch is constructed
of a combination of half pipe and open trapezoidal channel that is lined. The
open channel liner consists of 6 inches of riprap, 6 inches of riprap bedding,
textured liner (HDPE), and 6 inches of liner bedding. The ditch middle reach
was constructed with 18" diameter half pipe 16 gauge CMP. The CMP was
anchored by 2" x 2" x 1/4" angle iron driven into the ground and welded to
the CMP.

The adit interception channel was constructed using a "v" notch design and
lined with 12 inches of bedding with an intermediate textured liner. A 6 inch
cap of Type B riprap was placed as the uppermost layer within the channel.
This channel serves as a drainage for adit water and also directs runon from
the west away from the consolidated waste rock pile into the existing
wetlands. Figure 4-1 shows the locations of the runon ditch. A 60 ft. length
of 12" CMP drains the adit discharge under the access road.

4.6.2 Runoff

The top surface of the consolidated waste rock has been shaped to drain
precipitation and not retain runoff on the pile surface. The surface grade is
generally to the south at 3%. A portion of the runoff will be captured by the
runon ditch on the west side of the Site and directed to the Dolores River.
The runon and runoff ditches are sized such that peak flows for a 100 year
precipitation event are drained from the Site.

4.6.3 Infiltration

Infiltration of water into the waste rock pile at the Silver Swan Mine is
controlled by rerouting of adit discharge away from the reclaimed pile,
reducing the surface area of the pile itself, regrading of the waste rock pile to
not pond water and compaction of the waste rock top surface.
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The constructed adit drainage interception channel transfers drainage away
from the pile and into the adjacent existing wetlands area. The channel is
constructed as described in Section 4.6.1. The rerouting of the drainage away
from the waste rock pile has eliminated the infiltration of mine water into the
waste rock.

The surface area of the waste pile has been reduced by 60% and therefore
reduces the infiltration surface available. The waste rock was consolidated
by relocation into the main pile of material from the Dolores River bank and
along the east side of the pile.

Below the placed growth medium, 12 inches of the Silver Swan waste rock
pile top surface were compacted to aid in prohibiting infiltration. With the
material types encountered in the waste dumps the density that was achieved
by this compaction will reduce the hydraulic conductivity. The results of
compaction testing conducted on the Silver Swan Mine reconfigured surface
are summarized in Section 4.11.

4.6.4 Drainage Stabilization

Waste rock material was removed from the bank of the Dolores River. This
removal extended for the length of the waste pile, approximately 440 feet and
was 50 feet wide on average. The removal of waste rock cleared this material
from contact with the Dolores River during peak spring runoff and for flows
up to the 500 year return event flood level. Flood erosion protection
revetment was placed on the reconfigured outslope adjacent to the Dolores
River. The revetment consisted of Type A riprap placed 24 ft. deep over a
0.5 ft. thick Type E bedding over 0.5 ft. of Type E bedding. This removal
was in compliance with ARCO's Army Corps of Engineers Nation Wide
Permit 38 Notification, the Colorado Stormwater Permit and the VCUP.

4.7 Waste Materials

4.7.1 Consolidation

The waste rock material at the Silver Swan Mine extended around the Site
and down into the Dolores River. A total of 1.8 acres were originally
occupied by the waste rock piles. In order to achieve the VCUP goals of
controlled infiltration, runoff and runon control and stabilization of the
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drainage in this area the pile was reshaped and waste rock consolidated onto
the main pile.

Waste rock was removed in layers of about 12 inches in thickness.
Following removal, confirmatory sampling was conducted to detect if all
tailings material had been removed. This process was repeated until
confirmation sampling showed that no additional material removal was
required.

Verification of waste rock removal was accomplished by collecting
confirmatory samples of the underlying alluvium. Waste rock excavation
was considered completed, as defined in the VCUP, when the Zinc content
fell within or below the range of local natural bedrock and surficial materials.
This range is 200 to 4720 ppm Zinc. The sampling of the removal areas
confirms that the majority of tailings was excavated from the areas of
concern. Sampling results and summaries for the Silver Swan removal are
contained in Section 4.11.

The relocated waste rock was placed in lifts not exceeding 12 inches in depth.
The compaction effort was accomplished by placement equipment making
a minimum of one pass over the entire surface of each 12 inch lift. Tailings
placed in the upper 12 inches of the top surface, but below the lime amended
area, were compacted as described later in this report.

4.7.2 Surface Shaping and Slopes

The top surface of the consolidated waste rock pile drains to the south at 3%.
The pile has been reconfigured with surrounding outslopes. Although the
outslopes vary in length from 20 ft. to 70 ft., all are constructed to a 3h:lv
geometry. The reconfigured Silver Swan waste rock pile is graded to a
tolerance of + 0.3 ft. of construction drawings and free of irregularities.
Figure 4-1 shows the preexisting conditions, VCUP configuration and the as
built conditions of the Silver Swan waste pile.

4.8 Erosion Protection

4.8.1 Growth Medium

Over the compacted one foot of waste rock is a 12 inch layer of uncompacted
lime amended waste rock and 12 inches of soil cover to provide a suitable
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growth medium approximately 2 feet deep. Agricultural lime (CaCO3) was
applied at a rate of 25 tons/acre to the upper 12 inches of waste rock. The
lime was spread evenly over the Site by mechanical methods and then
incorporated. Multiple tillage passes were made to insure complete mixing
of the lime into the material seed bed. The liming process was accomplished
immediately following waste pile shaping to provide the greatest reaction
time prior to revegetation.

Borrow soil used for plant growth was tested and identified prior to
excavation. The borrow soil was obtained from the St. Louis borrow area
about two miles from the Silver Swan Mine. The soil was transported by
truck to the Silver Swan Mine and placed. This soil was placed on the top
surface and slopes, and covers the entire areal extent of the regraded waste
pile. Soil cover was also placed over the waste removal areas. Table 4.1
describes the soil cover application at the Silver Swan Mine. The traffic over
the soil was kept to a minimum to avoid unnecessary compaction of the seed
bed. The finished grade for the soil growth medium is + 0.3 ft. of design and
does not contain irregularities.
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Table 4.1
Silver Swan

Agricultural Lime and Cover Material Application Rates

SITE LIME APPLICATION
RATE FOR WASTE ROCK

SOIL COVER
APPLICATION RATE

Silver Swan East

Removal area on east river bank. No lime. Area of coarse gravel and
cobble - covered with 3" - 6".
Slope from R.R. grade to flat
area - covered with 3" - 6".

Silver Swan West

Main Pile

Removal area to north of main pile.
(Currently cobbles and coarse gravel).

Waste rock area between north toe (of
main pile) and wetlands dike.

25 tons/acre (.14" thick)
Amended 12" deep.

No lime.

25 tons/acre (.14" thick)
Amended 12" deep.

12" of processed borrow
soil (-3/4").

3"- 6" of processed borrow
soil (-3/4").

12" soil: 6" of unprocessed
borrow and 6" of processed
borrow soil.

4.8.2 Revegetation

All seed was applied using hydroseeding methods due to wet surface
conditions and time constraints. Table 4.2 contains the seed mixtures and
application rates. The hydroseeding and fertilization sequence of activity
completed is as shown on Table 4.3. Mulch was also spread by hydro
application methods and held in place by tacking agents.
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Table 4.2
Seed Mixtures and Application Rates

Species

Big bluegrass
Poa ampla

Mountain brome
Bromus carinatus

Slender wheatgrass
Agropyron trachycaulum

Streambank wheatgrass
Agropyron riparium

Birdsfoot trefoil
Lotus corniculatus

Lewis flax
Linum lewisii

Rocky Mountain penstemon
Penstemon strictus

Cicer milkvetch
Astragalus cicer

Type A
General Seed

Preferred Variety(s)

Sherman

Bromar

Primar, San Luis

Sodar

Empire

A par

Bandera

Lutana, Monarch

Totals

(1)
Mixture

Rate (Ibs./acre)
Planted (broadcast)

0.50

8.00

3.00

3.00

1.00

2.00

1.00

1.50

20.00

PLS (seeded/acre)

458,500

496,000

480,000

480,000

410,000

570,000

592,000

290,000

3,776,500
(approx. 87 seeds per

square foot)

(I) Type A applied on entire surface of consolidated waste rock pile and west sideslope of railroad grade at east waste rock
removal area.
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Type B (2)
Sideslope Stabilization Mixture

Species

Big bluegrass
Poa ampla

Mountain brome
Bromus carinatus

Slender wheatgrass
Agropyron trachycaulum

Streambank wheatgrass
Agropyron riparium

Cicer milkvetch
Astragalus cicer

Preferred Variety(s)

Park

Bromar

Primar, San Luis

Sodar

Lutana, Monarch

Totals

Rate (Ibs./acre)
Planted (broadcast)

0.50

15.00

6.00

6.00

1.50

29.00

PLS (seeded/acre)

1,100,000

975,000

960,000

960,000

290,000

4,285,000
(approx. 98 seeds per

square foot)

Type D (3)
(Wetland Planting Mixture)

Species

(FACW-)
Festuca arundinaceae

Preferred Variety(s)
Rate (Ibs./acre)

Planted (broadcast)

Totals 8.25

PLS (seeded/acre)

Redtop (FACW)
Agrostis alba

Red fescue (FAC)
Festuca rubra

Tall (Kentucky) fescue

Any

Any

Any

0.50

3.00

5.00

2,495,000

1,845,000

1,135,000

5,475,000
(approx. 126 seeds per

square foot)

(2) Type B applied on hillside slope along runon/runoff ditch.
(3) Type D applied on all removal areas and area disturbed to access wetland dike construction area.
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Table 4.3
Silver Swan Mine Area
Revegetation Sequence

Item

Period

Method

Equipment

Discing/Raking

Other

Seed Bed Preparation

Friur io feuilizaiion and seeding.

Mechanical scarification of soil.

Disc or rippers pulled by tractor.

Disc or rip to 12 inch depth maximum.

Insure adequate seed bed without hard surface
resistant to seed placement.

Fertilizer

Concurrent with seeding.

Combined with hydroseeding.
liquid fertilizer mixture.

Mobile hydroseeding equipment.

Nutrient application applies to all
sites:

Nitrogen Phosphate Potash
(IbVacre) (Ib./acre) ilb./acre)

40 60 40

Seed

After September 30lh
r immediately

following final seed bed
preparation.

Hydroseeding on all areas.

Mobile hydroseeding with spray
and tank equipment.

Seed depth = 1/4" to 1/2"
Spacing = 6"

Type
A General seed mix (<3:1)
B Side slope mix (>3:1)
D Wetland mix

Mulch

Immediately following seeding.

Hydromulch - 1500 Ibs./acre, all
slopes.
Slurry pH> 3.5.

May disc to crimp hay/straw mulch.

Purpose: twofold:
1 . Conserve water
2. Deter erosion
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4.8.3 Riprap

Rock erosion protection was placed in areas where runoff, runon and
drainage way flows were considered to be highly erosive. Riprap design
gradations types, rock covers and bedding are shown on Table 4.4 by Type.

Table 4.4
Riprap, Rock Covers and Bedding

Percent Passing

Type

A

B

C

D

E

Description

Riprap

Riprap

Riprap

Riprap/Bedding

Filter Material

100

1.7-2.4'

85

-

50

1.4'- 1.6'

30

1.2'

15

0.9'

0

0.8'

Larger Rock Material Generated By Borrow Processing

0.9-1.2'

3.0-8.0"

2.0"

-

3.0-6.0"

0.5-1.5"

0.7-0.8'

-

-

0.6'

-

-

0.5-0.651

0.75"-1.5"

0.5-0.65mm

0.4

0"-0.5"

0.6mm

A riprap revetment was placed and buried along the toe of the east slope of
the waste rock pile. The revetment was placed to protect the reclaimed waste
pile from erosion scour resulting from a Dolores River 500-year return peak
event flood stage. A 2 ft. freeboard was also added to the top elevation of the
revetment. Figure 4-1 shows the flood protection revetment location at the
Silver Swan Mine. The revetment consists of 6 inches of Type D bedding,
6 inches of Type E bedding and a 2.4 ft. thick layer of Type A riprap.

The locations of the runon and runoff ditches with erosion protection riprap
are also shown in plan view on Figure 4-1. These ditches contain bedding,
60 mil HDPE textured liner and riprap to handle flows resulting from a 100
year precipitation event. These designs are discussed in detail under Section
4.6.

4.9 Passive Treatment of Mine Drainage

Mine discharge from the Silver Swan adit is directed through a ditch from the mine
opening to the wetlands passive treatment area. The flow of mine adit discharge
water will continue over soil types used for passive wetland treatment. Only minor
modifications were made to the existing wetland system were made. A dike
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approximately 4 ft. in height and 5 ft. wide (top) was built to the northeast of the
existing pond to provide sufficient retention capacity for settling of precipitates from
the mine discharge. Bentonite was placed on the inside toe of the dike to prevent
seepage between the floor of the pond and the toe of the dike.

The wetlands ponded water was isolated from the waste rock pile by relocating the
waste material from the flowpath of the wetlands discharge, eliminating the adit flow
into the waste rock. The one acre retention area pond was enplosed by the dike. A
riprap lined spillway was contracted to regulate flow out of the pond. The dike is
about 140 ft. in length and was constructed of unprocessed bcirow material over the
wetlands floor. An overflow spillway was constructed to allow water to pass from
the retention area to the existing wetlands. A 1.2 ft. thick Type C riprap layer was
placed in the overflow over 6 inches of Type D bedding and 6 inches of Type E.
Figure 4-1 shows the location of the wetlands and dike.

The wetlands layout provides for an aerobic treatment step in an up gradient pond to
enable oxidation precipitation of dissolved iron and to serve as a sludge storage area.
The assumptions, calculations, and further description of the wetlands passive
treatment is contained in the Silver Swan VCRA application submitted in February
1996.

4.10 Quantity Summary

The quantities moved for remedial action for the Silver Swan Mine area involved
nine categories of materials. The total volume of material moved was 3,863 cubic
yards.
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Table 4.5
Silver Swan Mine Area

Relocated Materials, Riprap and Bedding

Activity

Relocated Waste Rock

Riprap

Riprap

Riprap

Riprap Bedding

Riprap Bedding

Plant Growth Medium

Textured Liner

Soil Amendment

Material Type

***

A

B

C

D

E

Agricultural Lime

Units

CY

CY

; CY
CY

CY

CY

CY

Yd.2

Tons

Quantities

1,100

608

63

15

133

133

2,700

284

102

4.11 Soil Testing Summary

4.11.1 Geotechnical Testing

Field soil density testing was conducted to determine compliance with the
technical specifications of the construction contract. The technical
specifications relating to compaction were selected to achieve various
engineering objectives relating to infiltration and enhancing stability in fill
materials. The applicable technical specifications required that the upper 12
inches of the waste piles below the amended material be of a compactable
gradation, and attain 95% of Standard Proctor maximum dry density (or 90%
of maximum Providence index density for soils with little or no fines). Table
4.6 summarizes the field soil moisture/density tests conducted for the
Argentine Tailings. Nuclear density gauges were used to obtain in-place
densities for comparison to laboratory generated Proctor or Providence mold
laboratory density tests as appropriate for a given soil. Where
moisture/density tests were deficient, footnotes in Table 4.6 indicates the
action taken by the field engineer, e.g. - recompaction of the affected area or
in cases where additional compaction or replacement of fill materials would
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not have provided any additional benefits to the long-term performance of the
fill with respect to design objectives, no action was directed. Laboratory and
field tests were performed and results approved by ARCO. Tests were
conducted according to the following standards:

ASTM Method Description:

Field Tests:

D-2922 Density of Soil and Soil-Aggregate in Place
by Nuclear Methods

Laboratory Tests:

D-422 Sieve Analysis
D-698 Moisture Density Relationships (5.5 Ib.

hammer)
D-4253 Modified Providence Moisture Density

Relationships

Table 4.6 summarizes the results of field tests.
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Table 4.6
Silver Swan Mine

Field Soil Testing Summary

Date

22-Aug-96
»

»

"

••
11

Test No.

SS-NU-01

SS-NU-O2

SS-NU-03

SS-NU-04

SS-NU-06

SS-NU-06

Location

Wetlands Dike

Density

114.6

99.4

99.4

108.4

109.9

110.3

Moisture

16.6%

17.9%

16.5%

18.6%

17.2%

16.8%

Proctor

No.

Estimate
•=
"

••

«

••

Maximum

Density

125

125

125

125

125

125

Optimum

Moisture

***

•**

**•

***

***

***

Percent

Compaction

92%

80%

80%

87%

88%

88%

Notes

(1)

(D

(D

(1)

(D

% Compaction

Required

90%

90%

90%

90%

90%

90%

Percent +\-

Moisture

S-Sep-96
••

"

»

»

••

"

SS-NU-O7

SS-NU-08

SS-NU-09

SS-NU-10

SS-NU-11

SS-NU-12

SS-NU-13

Main Pile

Pre-Amendment

108.2

113.9

125.2

121.0

124.8

112.8

119.8

13.1%

12.5%

15.5%

11.3%

10.1%

12.1%

12.9%

EF-09-MP-01
»

••

•

••

"

»

128

128

128

128

128

128

128

***

***

***

• »*

***

***

***

85%

89%

98%

95%

98%

88%

94%

(2)

(2)

(2)

90%

90%

90%

90%

90%

90%

90%

12-Sep-96
••

••

"

SS-NU-14

SS-NU-15

SS-NU-16

SS-NU-17

Runon-

Runoff Ditch

Liner Bedding

106.3

98.1

102.9

107.4

13.8%

15.4%

14.8%

15.6%

EF-10-SP-O1
it

"
11

129

129

129

129

12%

12%

12%

12%

82%

76%

80%

83%

(3)

(3)

(3)

(3)

90%

90%

90%

90%

1.8%

3.4%

2.8%

3.6%

16-Sep-96

16-Sep-96

SS-NU-18

SS-NU-19

Runon ditch

Pipe Bedding

103.6

108.9

12.9%

14.9%

EMO-SP-01
•

129

129

12%

12%

80%

84%

(3)

(3)

90%

90%

0.9%

2.9%

*** Modified Providence Tests and estimated maximum densities did not generate an optimum moisture.

(1.) Low densities were the result of saturated materials procured from the Cayton Campground borrow area. Subgrade was reworked and additional

compaction effort was completed.

(2.) Contractor provided additional compaction effort in this area after nuclear gauge testing. This effort was considered sufficient.

(3.) Low densities were the result of saturated materials procured from the St. Louis borrow area. Subgrade was reworked and additional compaction

effort was completed.

* Soil testing provided by ESA, Inc., Fort Collins, CO.
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4.11.2 Confirmatory Testing

Confirmatory testing was performed at each location where specific removal
of mine waste rock or mill tailings was specified in the Voluntary Cleanup
Plan (VCUP). Based on soil investigations within and surrounding the Town
of Rico, Zinc levels range from 200 to 4720 ppm. The cleanup level was set
at a maximum of 4720 ppm for testing of subgrade after the removal of
materials. Sample results above the limit resulted in further removal and
sampling. Table 4.7 summarizes the confirmatory sampling results. Final
samples indicate the cleanup was successful. The comprehensive report of
confirmatory testing on the Rico Project is contaised in the Appendix.

Table 4.7
Silver Swan Mine Area
Confirmatory Testing

Removal Site

Silver Swan east bank

Silver Swan west bank

Silver Swan west bank

Sample ID

EX-SSE-01

EX-SSW-01

EX-SSW-02

Zinc (ppm)

2,030

788

1,640

Sample Type

Composite

Composite

Composite
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4.12 As Buiilt Drawings
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4.13 Photographs
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5.0 Santa Cruz Mine Area

5.1 Geineral

The Santa Cruz Mine Area and adit are located on the west side of the Dolores River
south of Rico, Colorado. The Santa Cruz, Iron Clad and Rico Boy Mines are all
former underground operations. This Site occupies approximately five acres and
consists of mine openings, waste rock piles and some scattered debris. The Site is
adjacent to a wetland area associated with the Dc'—^s.River.

The Site is made up of waste rock piles produced from the mines. Debris associated
with the former mining activity and several buildings exist in the northern position
of the Site. The southwestern portion of the wasfe rock was placed against the
nearby hillside slope. Mine water from the Santa Cruz, Iron Clad and Rico Boy adits
and was flowing on the surface onto the nearby waste materials and eventually into
the adjacent wetlands.

5.2 Permit

The VCRA application dated March 8, 1996 and supplements to the application
dated April 16, 1996 were approved by the CDPHE on April 19, 1996. The CDPHE
approval stated that the VCUP would meet a degree of clean up and control of
hazardous substances such that the property does not present an unacceptable risk to
human health and the environment based on the property's proposed use as an open
space. The approved VCUP remedial design for the Santa Cruz Mine Area involves
reconfiguring the existing waste pile, relocation of wastes for stabilization along the
Dolores River construction runon and runoff control features, and compaction and
treatment of waste materials to reduce infiltration. Erosion protection of the Site is
addressed in the VCUP by providing a reclamation cover consisting of plant growth
medium with amendments and seeding. The adit discharge waters are to be captured
and directed through the mine area by a lined interception ditch. A wetlands dike
was constructed to enhance the existing system for passive treatment of discharge
waters.

5.3 Geohazards

As expected in the VCUP application, no substantive engineering geologic or
geotechnical issues were encountered during the work to implement the remedial
design for the Santa Cruz Mine. No slope failure problems were experienced during
the materials movement and waste pile grading and contouring. The dikes
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constructed across the wetlands area did possess saturated weak foundation
conditions, however, soil was placed until the wet area materials were displaced and
a firm working surface was obtained. The Dolores River flows did not constitute any
excavation problems above those expected.

5.4 Site Access

Access to the Santa Cruz was by existing roads that pass through west Rico. An
existing USFS bridge was used to access the Site with light equipment and service
vehicles. A Road Use Permit and a Special Use Permit were obtained from the
USFS and upgrades were made to the bridge during usage. Both approaches to the
bridge were paved. Roads used for access were maintained and left in as good or
better condition than existed prior to their use on this project. Road access use
information was recorded and maintained as required by the USFS permits.

5.5 Construction Site Controls

Controls were implemented during construction to address requirements of
applicable federal, state or local permits, codes or regulations. Work was completed
to comply with COE notice requirements for wetlands and State of Colorado
Discharge Permit System for Stormwater. The beaver pond on the east side of the
main pile was drained prior to construction in compliance with Colorado Discharge
Permit System Minimal Discharge Permit. All construction work and specifications
employed appropriate Best Management Practices to protect the Dolores River and
wetlands from sedimentation during remedial activities. The Dolores River banks
were protected as needed for control of erosional losses during work near the Dolores
River. Silt fencing and hay bales were used as barriers to sediment migration to the
Dolores River during excavation activities. Sediment traps and ponds existing in the
area were used to also control sediment movement. Also, construction activities
were conducted in a manner to preserve existing vegetation buffers in the work area
in compliance with the Stormwater Management Plan.

Water was retained from disturbed areas prior to allowing discharge into the Dolores
River. Strict precautions to avoid dust and excavation spillage during operations
were followed by the use of water spray and control of load heaping on haul units.

The onsite construction activities were conducted in strict compliance with the Site
Specific Safety and Health Plan and the Site Pre-Excavation Construction Plan.
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5.6 Hydraulic Controls

5.6.1 Runon

Runon controls include the installation of a lined ditch about 200 ft. long to
intercept upgradient rainfall runoff and snowmelt. The lined ditches, drop
structures, and energy dissipation features have been placed to direct
expected flows away from the reshaped waste rock pile. The runon
interception ditch was constructed between the reconfigured waste pile and
the natural hillside west of the mine area. The alignment of the runon ditch
is shown in Figure 5-1. The runon ditch is constructed of a combination of
corrugated metal half pipe, a riprap lined stilling basin and a full pipe beneath
the relocated .access road. The main portion of the runon ditch is lined with
18 inch diameter, 16 gauge CMP half pipe. The CMP was anchored by 2"
x 2" x 1/4" angle iron set into the graded fill. The grade of the ditch is about
33% and spills into a riprap stilling basin composed of 2 ft. of Type A riprap
over 6 inches of Type D and 6 inches of Type E riprap. The stilling basin is
drained under the relocated access road by a 15 inch diameter reinforced
concrete pile for a distance of approximately 30 feet. Type C riprap was
placed 4 feet on each side of the ditch at the end of the drainage. Water is
retained in the bermed area of the wetlands to allow for settling. An overflow
spillway was constructed to allow water to pass from the retention area to the
existing wetlands along the Dolores River corridor. The overflow is
constructed of 2.4 ft. of Type A riprap, underlayed by 6 inches of Type D and
6 inches of Type E bedding.

Some runon will be captured by the adit interception ditch that drains the
Rico Boy and Santa Cruz adit from the hill area to the west. The construction
of the adit interception ditch consists of an open "v" notch design channel
with 12 inches of soil bedding with an intermediate textured liner. A 6 inch
layer of Type B riprap was placed as the uppermost portion within the ditch.
The adit interception ditch drains from north to south and passes along the toe
of the reshaped waste rock pile. Runon resulting from the west enters the adit
interception ditch and is directed into the existing wetlands.

5.6.2 Runoff

The surface of the consolidated waste rock has been contoured and graded to
drain precipitation and not retain runoff on the pile surface. The waste rock
reconfiguration blends into the adjacent land form. The outslopes of the
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waste rock have been graded to 3h:lv. The slope configuration and adit
interception ditch convey runoff flows away from the Site in a controlled
manner. The adit interception ditch drains runoff from the mine waste pile
area at between 1% and 8% within a riprap lined channel. Figure 5-1 depicts
the runoff patterns and runoff ditch locations and spillway areas.

5.6.3 Infiltration

Infiltration of water into the waste rcrr -_-ile at the Santa Cruz Mine is
controlled by rerouting of adit discharge away from the reclaimed pile,
reducing the surface area of the pile itself, regrading of the waste rock pile to
not pond water and compaction of the waste rock top surface. A new access
road embankment was constructed of clean fill installed along the east toe of
the consolidated waste rock pile to prevent direct contact of the wetland
surface water with waste rock.

The discharge from the Santa Cruz adit ard the Rico Boy adit is estimated at
an average 60 gpm from the mine openings. This discharge is collected by
a constructed adit interception channel that transfers the discharge waters
away from the waste pile and into the adjacent existing wetlands. The
channel is constructed as described in Section 5.6.1. The rerouting of the
discharge away from the waste rock pile will be of significant impact for
reducing infiltration of mine water. The adit discharge to the waste rock in
the mine area has been directly eliminated.

The surface area of the waste rock pile has been reduced by 73% and thereby
reducing the infiltration surface available. The waste rock was consolidated
by removal of mining waste rock from the area directly east of the mine adits.
This material occupied about 1.6 acres and was placed on the main mining
waste pile existing south of the adits. This reduction in surface area will
decrease the total infiltration from snowmelt and direct rainfall into the waste
rock. The surface of the consolidated waste was contoured to drain
precipitation occurring on the waste pile and avoid impeding flow and
retention and ponding of water on the reconfigured pile.

The upper 12 inches of top surface and 3h:lv outslopes of the Santa Cruz
waste rock pile were compacted prior to placement of growth medium. The
compaction of this material will aid in prohibiting infiltration into the waste
pile. With the material types encountered in the waste dumps, the density
that is achieved by this compaction will reduce the hydraulic conductivity at
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the surface of the waste pile. Moisture was controlled to + 2 % during the
compactive effort.

The results of compaction testing conducted on the Santa Cruz Mine
reconfigured surface are summarized in Section 5.11.1.

5.6.4 Drainage Stabilization

Approximately 5,200 cubic yards of mi.:'-,,", -vaste rock material were removed
from the Dolores River corridor area near the mine. This removal extended
for the length of the waste pile, approximately 500 feet and was 100 feet wide
on average. The removal of waste rock cleared this material from contact
with the Dolores River during peak flood stage resulting from 100 year flood
events. The removal of this material was in compliance with ARCO's Army
Corps of Engineers Nationwide Permit No. 38 Notification, the Colorado
Stormwater Permit in addition to the VCUP. The removal of this waste
creates an added 0.6 acres of area available for wetlands adjacent to the
reclaimed mine area. Figure 5-1 is a plan view of the completed work and
shows the newly created surface in the drainage area.

5.7 Waste Materials

5.7.1 Consolidation

The waste rock material at the Santa Cruz Mine extended around the Site and
down into the Dolores River wetlands area. A total of 2.2 acres were
occupied by the existing waste rock piles and reduced by 0.6 acres after
consolidation activities. In order to achieve the VCUP goals of controlled
infiltration, runoff and runon control and stabilization of the drainage in this
area the pile was reshaped and the waste rock consolidated. Approximately
5,200 cubic yards of waste rock was relocated and shaped to meet the lines
and grades required by the VCUP. This work was accomplished using
bulldozers, wheel loaders and highway type haul trucks. The removal
location of the waste rock and final graded surface of the removal areas are
shown on Figure 5-1.

Waste rock was removed in layers of about 12 inches in thickness.
Following removal, confirmatory sampling was conducted to detect if all
waste material had been removed. This process was repeated until
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conformation sampling showed that no additional material removal was
required.

Verification of waste rock removal was accomplished by collecting
confirmatory samples of the underlying Dolores River alluvium. Waste rock
excavation was considered completed, as defined in the VCUP, when the
Zinc content of underlying soils within fell within or below the range of local
natural bedrock and surficial materials. This range is 200 to 4720 ppm Zinc.
The sampling of the removal areas confirms that the majority of waste rock
was excavated from the areas of concern. Sampling results and summaries
are contained in Section 5.11.

The relocated waste rock was placed onto the main pile in lifts not exceeding
12 inches in depth and compacted. The compactive effort was accomplished
by placement equipment making a minimum of one pass over the entire
surface of each 12 inch lift.

5.7.2 Surface Shaping and Slopes

The small area of top surface on the consolidated waste rock pile drains to the
south at 3%. The pile has been reconfigured for drainage erosion control and
to blend adjacent land forms. The outslopes vary in length from about 50 ft.
to 140 ft., all are constructed to a 3h: 1 v geometry. The reconfigured Santa
Cruz waste rock pile is graded to a tolerance of + 0.3 ft. of construction
drawings and free of irregularities. Surface shaping was accomplished using
the same type of heavy equipment as the waste rock consolidation. Figure
5-1 shows the pre-existing conditions, VCUP configuration and the as built
conditions of the Santa Cruz Mine waste rock pile. One foot of unprocessed
borrow from the St. Louis Borrow was placed at the wetlands areas where
waste rock was removed as shown on Figure 5-1.

The upper 12 inches of the waste rock on the surface of the waste pile was
compacted. The compact test summary and field tests are contained in
Section 5.11.1 of this report.
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5.8 Erosion Protection

5.8.1 Growth Medium

The top surface material of the reshaped Santa Cruz was sampled to evaluate
agricultural lime requirements. Areas requiring lime amendments were
identified in the field. Over the compacted one foot of waste material, a 12
inch layer of loose waste amended with lime was placed to provide a suitable
growth medium. Over the top of the lime amended layer is a 12 inch layer
of soil resulting in total vegetation growth zone of approximately 2 feet deep.
The lime was applied at a rate of 80 tons/acre for the main pile and 280
tons/acre for the northeast area of the pile in the upper 12 inches of waste.
No lime was required in the northeast removal area or the access road. Table
5.1 shows the lime application rates for the Santa Cruz Mine Area. The lime
was spread evenly over the Site by mechanical methods then incorporated.
Multiple tillage passes were made to insure complete mixing of the lime into
the material. The liming process was accomplished immediately following
waste pile shaping to provide the greatest reaction time prior to revegetation.

Borrow soil used for plant growth was tested and identified prior to
excavation. The borrow soil was obtained from the St. Louis borrow area 2
miles from the Santa Cruz Mine. The soil was transported by truck to the
Santa Cruz and placed over the top of the lime amended material to a depth
12 inches. This soil was placed on the top surface and slopes and covered the
entire areal extent of the regraded waste pile. The removal area northeast of
the waste rock pile was covered with approximately 12 inches of unprocessed
borrow. The traffic over the soil was kept to a minimum to avoid
unnecessary compaction of the seed bed. The finished grade for the soil
growth medium is + 0.3 ft. of design and does not contain irregularities.
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Table 5.1
Santa Cruz Mine Site

Lime Application Rates

SITE LIME APPLICATION
RATE FOR WASTE ROCK

SOIL COVER
APPLICATION RATE

Santa

Northeest removal area

Access road slope on east side.

Main Pile

Small isolated area

No lime

No lime

80 tons/acre (0.46 in. thick)
Amend 12"

280 tons/acre (1.6 in. thick)
Amended 12" on N.E. area
of pile (as directed by ARCO)

12" unprocessed borrow soil.

12" of unprocessed borrow soil.

12" processed soil (-3/4")..

12" processed soil (-3/4").

5.8.2 Revegetation

All seed was applied by hydrology methods due to wet surface conditions
and time constraints. Table 5.2 contains seed mixtures and applications used
at the Santa Cruz Mine Site. The hydroseeding and fertilization sequence of
activity completed is as shown on Table 5.3. Mulch was also spread by
hydro application methods and held in place by tacking agents.
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Table 5.2
Santa Cruz

Seed Mixtures and

Type

Mine Area
Application Rates

A ( l )
.'\ General Seed Mixture

• ' • Species. . ^

Big bluegrass
Poa ampla

Mountain brome
Bromus carinatus

Slender wheatgrass
Agropyron trachycaulum

Streambank wheatgrass
Agropyron riparium

Birdsfoot trefoil
Lotus corniculatus

Lewis flax
Linum lewisii

Rocky Mountain penslemon
Penstemon strictus

Cicer milkvetch
Astragalus cicer

Preferred Variety(s)

Sherman

Bromar

Primar, San Luis

Sodar

Empire

Apar

Bandera

Lutana, Monarch

Totals

Rate (Ibs./acre)
Planted (broadcast)

0.50

8.00

3.00

3.00

1.00

2.00

1.00
'

1.50

20.00

PLS (seeded/acre)

458,500

496,000

480,000

480,000

410,000

570,000

592,000

290,000

3,776,500
(approx. 87 seeds per

square foot)

(I) Type A applied on waste rock pile area.

67
Section 5.0
Santa Cruz Mine Area



Rico Mining Area Construction Completion Report

Species

Big bluegrass
Poa ampla

Mountain brome
Bromus carinatus

Slender wheatgrass
Agropyron trachycaulum

Streambank wheatgrass
Agropyron riparium

Cicer milkvetch
Astragalus cicer

Type B (2)
Sideslope Stabilization Mixture

Rate (Ibs./acre)
Preferred Variety(s) Planted (broadcast)

Park

Bromar

Primar, San Luis

Sodar

Lutana, Monarch

Totals

0.50

15.00

6.00

6.00

1.50

29.00

PLS (seeded/acre)

1,100,000

975,000

960,000

960,000

290,000

4,285,000
(approx. 98 seeds per

square foot)

(2) Type B applied on hillsides slopes along the runon interception ditch, disturbed hillside above Santa Cruz portal, and
the outslope of the new access road embankment.
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Table 5.3
Santa Cruz Mine Site

Revegetation Sequence

item

Period

Method

Equipment

Discing/Raking

Other

Seed Bed "reparation

Prior to fertilization and seeding.

Mechanical scarification of soil.

Disc or rippers pulled by tractor.

Disc or rip to 12 inch depth maximum.

Insure adequate seed bed without hard surface
resistant to seed placement.

Fertilizer

Concurrent with seeding.

Combined with hydroseeding
equipment.

Nutrient application applies to all
sites:

Nitrogen Phosphate Potash '
(lb./acre) (Ib./acre) (Ib./acre)

40 60 40

Seed

After September 30lh. immediately
following final seed bed
preparation.

Hydroseeding on all areas.

Mobile hydroseeding with spray
and tank equipment.

Type
A General seed mix (<3: 1 )
B Side slope mix (>3:l)
D Wetland mix

Mulch

Immediately following seeding.

Hydromulch - 1500 Ibs./acre. all
slope areas.
Slurry pH>3. 5.

Purpose: twofold:
1 . Conserve water
2. Deter erosion

69
Section 5.0
Santa Cruz Mine Area



Rico Mining Area Construction Completion Report

5.8.3 Riprap

Riprap erosion protection was placed where runoff and runon drainage
occurs. Riprap types, rock covers and bedding are shown on Table 5/4, .

Table 5.4
Santa Cruz Mine Site >
Riprap and Bedding

Percent Passing

Type

A

B

C

D

E

Description

Riprap

Riprap

Riprap

Riprap/Bedding

Filter Material

100

1 .7-2.4'

85

-

50

1.4'- 1.6'

30

1.2'

15

0.9'

9-:-,»

0.8':

Larger Rock Material Generated By Borrow Processing

0.9-1.2'

3.0-8.0"

2.0"

-

3.0-6.0"

0.5-V.5"

0.7-0.8'

-

-

0.6'

-

-

0.5-0.65'

0.75"-1.5"

0.5-0.65mm

0.4 ^
, 1

0"-0.5"

0.6rrim

The runon and runoff ditch designs and erosion protection riprap are shown
in plan view on Figure 5-1. These ditches contain bedding, textured liner
and riprap to handle flows resulting from a 100 year precipitation event.
These designs are discussed in detail under Section 5.6.

5.9 Passive Treatment of Mine Drainage

Drainage from the Santa Cruz and the Rico Boy mine adits is captured by the adit
interception ditch. The ditch conveys adit flows around the consolidated waste rock
pile to the south into the existing wetlands. The existing wetlands' conditions are
conducive to some natural attenuation of metals. Only minor modifications of the
existing wetlands in the area were made. A dike 5 ft. in height and 5 ft. wide (top)
was built to the south of the waste rock and utilizes a small pond area to provide for
sufficient retention capacity for settling of precipitates. The wetlands ponded water
was isolated from the consolidated waste rock pile by the construction of a clean fill
access road embankment around the east and south sides of the pile. Approximately
0.5 acres of retention area pond was enclosed by the dike. A riprap lined overflow
was constructed to regulate flow out of the pond maintaining the 5 day retention time
specified in the VCUP. The dike extends about 400 ft. and was constructed over the
wetlands floor of unprocessed borrow material. Two overflow areas were
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constructed in the dike with a 2 ft. layer of Type A riprap placed over two 6 inch
bedding layers of Types D and E material. The core of the dike consisted of 2 ft. of
unprocessed borrow. Figure 5-1 shows a plan view of the dike location and overflow
spillways.

The wetlands layout provides for an aerobic treatment step in an up gradient pond to
enable oxidation precipitation of dissolved iron and to serve as a sludge storage area.
The assumptions, calculations and further description of the wetlands passive
treatment is contained i:i the Santa Cruz VCRA application.

5.10 Quantity Summary

The quantities moved for remedial action for the Santa Cruz Mine Area involved ten
categories of materials. The total volume of material moved was 7,606 cubic y.':ids.
Table 5.5 contains the volume of materials moved by category for earthwork at the
Santa Cruz Mine Site.

Table 5.5
Santa Cruz Mine Area

Relocated Materials, Riprap and Bedding

Activity

Relocated Waste Rock

Unprocessed Cover Soil

Processed Cover Soil

Riprap

Riprap

Riprap

Riprap Bedding

Riprap Bedding

Textured Liner

Soil Amendment

Material Type

***

Borrow Soil

-3/4" Borrow Soil

A

B

C

D

E

Agricultural Lime

Units

CY

CY

CY

CY

CY

CY

CY

CY

Yd.2

Tons

Quantities

5,200

1,100

2,273

119

133

10

22

22

794

53
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5.11 Soil Testing Summary

5.11.1 Geotechnical Testing

Field soil density testing was conducted to determine compliance with the
technical specifications of the construction contract. The technical
specifications relating to compaction were selected to achieve various
engineering objectives relating to infiltration and enhancing stability in fill
materials. The applicable technical specifications required that the upper 12
inches of the waste pile below the -.ine amended material be of a
compactable gradation, and attain 95% of Standard Proctor maximum dry
density (or 90% of maximum Providence index density for soils with little or
no fines). Table 5.6 summarizes the field soil moisture/density tests
conducted for the Argentine Tailings. Nuclear density gauges were used to
obtain in-place densities for comparison to laboratory generated Proctor or
Providence mold laboratory density tests as appropriate for a given soil.
Where moisture/density tests were deficient, footnotes in Table 5.6 indicates
the action taken by the field engineer, e.g. - recompaction of the affected area
or in cases where additional compaction or replacement of fill materials
would not have provided any additional benefits to the long-term
performance of the fill with respect to design objectives, no action was
directed. Laboratory and field tests were performed and results approved by
ARCO. Tests were conducted according to the following standards:

ASTM Method Description:

Field Tests:

D-2922 Density of Soil and Soil-Aggregate in Place
by Nuclear Methods

Laboratory Tests:

D-422 Sieve Analysis
D-698 Moisture Density Relationships (5.5 Ib.

hammer)
D-4253 Modified Providence Moisture Density

Relationships

Table 5.6 summarizes the results of field tests.
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Table 5.6
Santa Cruz Mine

Field Soil Testing Summary

Date

9-Aug-96
»
M

Test No.

SC-NU-01

SC-NU-02

SC-NU-03

Location

Main rile

Pre-Amendment

Density

118.8

125.6

113.8

Moisture

12.9%

13.0%

12.3%

Proctor

No.

EF-Q7-MP-Q1
it

••

Maximum

Density

122.7

122.7

122.7

Optimum

Moisture
*•*

**•

*•*

Percent

Compaction

98%

102%

93%

Notes % Compaction

Required

90%

90%

90%

Percent +\-

Moisture

16-Aug-96
•
••

"

••

••

SC-NU-04

SC-NU-O5

SC-NU-06

SC-NU-07

SC-NU-08

SC-NU-09

Main Pile

Pre-Amendment

111.3

123.7

119.0

118.6

123.8

112.9

10.2%

9.9%

11.2%

9.5%

7.5%

9.2%

Estimate
i*

••

•

"
••

125

125
125

125

125

125

***

***

**•

***

• **

*•*

89%

99%

95%

95%

99%

90%

d) 90%

90%

90%

90%

90%

90%

16-Se|>96
»

••

»

"

SC-NU-10

SC-NU-11

SC-NU-12

SC-NU-13

SC-NU-14

Runon Ditch

Bedding

104.2

118.5

112.8

115.3

114.1

22.2%

17.0%

19.0%

18.4%

15.8%

EF-10-SP-01
••
ii

••

•

129

129
129

129

129

12%

12%

12%

12%

12%

81%

92%
87%

89%

88%

(2)

(2)

(2)

(2)

90%

90%
90%

90%

90%

10.2%

5.0%

7.0%

6.4%

3.8%

20-Sep-96
«

SC-NU-15

SC-NU-16

Adit Ditch

Liner Bedding

118.9

120.8

17.0%

16.9%

EF-10-SP-01
»

129

129

12%

12%

92%

94%

90%

90%
5.0%

4.9%

"* Modified Providence Tests and estimated maximum densities did not generate an optimum moisture.

(1.) The slightly substandard result was not representative of the general area and did not warrant additional compactive effort.

(2.) Low densities were the result of saturated fill materials from recent precipitation. Subgrade was reworked and additional compaction effort was completed.

' Soil testing provided by ESA, Inc., Fort Collins, CO.
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5.11.2 Confirmatory Testing

Confirmatory testing was performed at each location where specific removal
of mine waste rock or mill tailings was specified in the Voluntary Cleanup
Plans (VCUP). Based on soil investigations within and surrounding the
Town of Rico, zinc levels range from 200 to 4720 ppm. The cleanup level
was set at a maximum of 4720 ppm for testing of subgrade after the removal
of materials. Sample results above the limit resulted in further removal and
sampling. Firal samples indicate the cleanup was successful. Tayfe 3.7
summarizes the confirmatory sampling results. The comprehensivere^.;^if
confirmatory testing on the Rico Project is contained in the Appendix;

Table 5.7
Ssinta Cruz Mine Site
Confirmatory Testing

Removal Site

Santa Cruz

Sample ID

EX-SC-02

EX-SC-03

EX-SC-04

Zinc (ppm)

1,440

2,640

422

Sample Type

Composite

Single sample

Single sample
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5.12 As Built Drawings
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5.13 Photographs
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6.0 Grand View Smelter Site

6.1 General

The Grand View Smelter Site is located on the east side of State Highway 145 at the
north end of the Town of Rico. This Site contains approximately 1.7 acres and was
originally used as a smelter facility. The Site consists of waste materials over a
natural ground surface. Slopes are moderate and two dirt roads traverse the area.

6.2 Permit

The VCRA application dated April 12, 1996 and supplements to the application
dated June 17, 1996 were approved by the CDPHE on June 21, 1996. The CDPHE
approval stated that the VCUP would meet a degree of clean up and control of
hazardous substances such that the property does not present an unacceptable risk to
human health or the environment based on the property's proposed use as an open
space. The approved VCUP remedial design for the Grand View Smelter Site
involves removal of a small waste pile, construction of drainage control features,
placing a reclamation cover over a portion of the Site which consists of plant growth
medium and amendments and revegetation.

6.3 Geo hazards

No natural engineering or geotechnical hazards were encountered during construction
activities at the Grand View Smelter Site. No preconstruction hazard control
measures were required due to the limited activity associated with the work at the
Site.

6.4 Site Access

Access to the Site is through existing public roads at the north end of the Town of
Rico. Access to the Columbia where the removed waste was stabilized is on State
Road 145 and through the n°y/!y constructed access road from State Highway 145
to the Columbia. All roads w^re maintained and left in as good or better condition
than existed prior to their use on this project.

6.5 Construction Site Controls

Controls were implemented during construction to address requirements of
applicable federal, state or local permits, codes or regulations. All construction and
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specifications employed appropriate Best Management Practices to protect the
Dolores River from sedimentation during remedial activities. Temporary grading to
control runoff to the Dolores River were constructed in work or active traffic areas.
Construction activities were conducted in a manner to preserve existing vegetation
buffers in the work areas. Strict precautions to avoid dust and excavation spillage
during operations were followed by the use of water spray and control of load
heaping on haul units.

The OP.S^FV construction activities were conducted in strict com.pK??:: ̂ e with the
VCUP Site Specific Safety and Health Plan and Site Pre-Excavation Construction
Plans as well as Stormwater and COE Permits obtained for the specific work area.

6.6 Hydraulic Controls • •

6.6.1 Runon

Runon generated from rainfall or snowmelt upland of the Site is of a very
minor quantity and the existing slopes were maintained and are sufficient to
promote controlled flow of Stormwater. The two roads existing on Site also
contribute to reducing runoff velocities at peak flow and direct runon away
from the site. The newly constructed road entering the Grand View area was
constructed with a small "v" notch diversion ditch on the west side of the
road. Figure 6-1 shows the road alignment and the location of the adjacent
drainage.

6.6.2 Runoff

The slopes and general flow pattern of the Site was maintained after removal
activities. The existing slopes are sufficient to promote controlled runoff.
Flow across the Site enters existing drainages along the west side of the
highway and flows from the Site. Final shaping of the Site, the road fill and
parallel drainage ditch, and also cover materials placed on this area contribute
to adequate drainage of runoff.

6.6.3 Infiltration

Reclamation cover was placed over the Grand View area consisting of 1 ft.
of plant growth medium. The combination of growth medium and Site
drainage provides adequate removal of Stormwater.
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6.6.4 Drainage Stabilization

The northwest embankment slope of the Grand View Site adjacent to the
Dolores River was protected from potential flood flows by the construction
of flood protection revetment. The revetment consists of riprap and bedding
materials. Type A riprap was placed as a scour toe. Type A riprap was also
placed on the prepared river bank. Riprap was bedded with 6 inches of Type
D and 6 inches of Type E material. Figure 6-1 contains the revetment
location at the Grand View Site. Riprap materials existing in this river area
were reused and pushed adjacent to the constructed revetment.

6.7 Waste Materials

6.7..1 Surface Shaping and Slopes

A small area occupied by waste was graded to conform to the adjacent land
shape.

The area of grading occupies about 0.25 acres. The majority of the surface
at the Grand View Site is adequately drained with stormwater draining.

6.8 Erosion Protection

6.8.1 Growth Medium

A small amount of borrow soil was placed at the Grand View area to promote
vegetation growth for erosion control. Approximately 800 cubic yards of
material were spread adjacent to the road and over the area where the waste
material was removed. No lime amendments were required at the Grand
View Site.

6.8.2 Revegetation

The seed mix used at the Grand View Site was Type A and is as shown on
Table 6.1.
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Table 6.1
Grand View Smelter Site

Seed Mixtures and Application Rates

Type A
General Seed Mixture

Species

Big bluegrass
Poaampla

Mountain brome
Bromus carinatus

Slender wheatgrass
Agropyron trachycaulum

Streambank wheatgrass
Agropyron riparium

Birdsfoot trefoil
Lotus corniculatus

Lewis flax
Linum lewisii

Rocky Mountain penstemon
Penstemon strictus

Cicer milkvetch
Astragalus cicer

Preferred Variety(s)

Sherman

Bromar

Primar, San Luis

Sodar

Empire

Apar

Bandera

Lutana, Monarch

Totals

Rate (Ibs./acre)
Planted (broadcast)

0.50

8.00

3.00

3.00

1.00

2.00

1.00

1.50

20.00

PLS (seeded/acre)

458,500

496,000

480,000

480,000

410,000

570,000

592,000

290,000

3,776,500
(approx. 87 seeds per

square foot)

All seed was applied using hydroseeding methods due to wet surface
conditions and seasonal constraints. The hydroseeding and fertilization
sequence of activity completed is as shown on Table 6.2. Mulch was also
spread by hydro application methods and held in place by tacking agents.
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Table 6.2
Grand View Smelter Site
Revegetation Sequence

item

Period

Method

Equipment

Discing/Raking

Other

Seed Bed preparation

Prior to fertilization and seeding.

Mechanical scarification of soil.

Disc or rippers pulled by tractor.

Disc or rip to 12 inch depth maximum.

Insure adequate seed bed without hard surface
resistant to seed placement.

fertilizer

Concurrent with hydroseeding.

Combined with hydroseeding,
liquid fertilizer mixture.

Mobile hydroseeding equipment.

Nutrient application applies to all
sites:

Nitrogen Phosphate Potash
(lb./acre) flb./acre) (Ib./acre)

40 60 40

Seed

After September 30*. immediately
following final seed bed
preparation.

Hydroseeding on all areas.

Mobile hydroseeding with spray
and tank equipment.

Type
A General seed mix (<3: 1 )

Mulch

Immediately following seeding.

Hydromulch - 1500 lbs./acreT slopes
2:1 and steeper.
Slurry pH>3.5.

Purpose: twofold:
1 . Conserve water
2. Deter erosion

Note: Ripping of final graded surface completed prior to broadcasting fertilizer. Ripped to a maximum depth of 12 inches.

81
Section 6.0
Grand View Smelter Site



Rico Mining Area Construction Completion Report

6.8.3 Riprap

Riprap was placed along the Dolores River Bank for flood protection of the
Grand View area. The riprap involved placement of a scour protective toe
consisting of Type A riprap approximately 3.6 ft. thick below average water
level. Additional Type A riprap about 2 ft. thick was placed over the
outslope to protect against flood waters. The riprap materials were underlaid
by Type D and Type E bedding. The riprap materials and bedding are shown
on Table 6.3. Riprap material existing in this river area was released and
pushed adjacent to the constructed revetment.

Table 6.3
Grand View Smelter Site, Riprap and Bedding

Percent Passing

Type

A

B

C

D

E

Description

Riprap

Riprap

Riprap

Riprap/Bedding

Filter Material

100

1.7-2.4'

85

-

50

1.4'- 1.6'

30

1.2'

15

0.9'

0

0.8'

Larger Rock Material Generated By Borrow Processing

0.9-1.2'

3.0-8.0"

2.0"

-

3.0-6.0"

0.5-1.5"

0.7-0.8'

-

-

0.6'

-

-

0.5-0.65'

0.75"-1.5"

0.5-0.65mm

0.4

0"-0.5"

0.6mm

6.9 Quantity Summary

The quantities moved for implementation of the VCUP for the Grand View Tailings
involves four categories of materials. The total volume of material moved was 900
cubic yards. Table 6.4 contains the volume of material moved by category for
earthwork at the Grand View Site.
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Table 6.4
Grand View Smelter Site

Relocated Material Quantities

Activity

Growth Medium

Revetment

Revetment

Revetment

Material Type

Type A

TypeD

TypeE

Units

CY

CY

CY

CY

Quantities

800

128

22

22

6.10 Soil Testing Summary

No soil testing was required at the Grand View Site.
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6.11 As Built Drawings
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6.12 Photographs
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7.0 Borrow Sites

7.1 St. Louis Borrow

The St. Louis Borrow Site is located adjacent to the St. Louis Tunnel approximately
3/4 mile north of the Town of Rico. The borrow area is situated against the hill east
of the Dolores River and occupies just under 3 acres. A screening plant was set up
to produce the various types of riprap products and processed growth medium. The
riprap materials are described in earlier sections. Processed growth medium material
is 3/4 inch minus. Access to the Site was by a combination of private roads and
USFS. A Special Use Permit with the USFS was obtained for activities related to
transport of this borrow material over USFS access roads. The conditions of this
permit were totally complied with.

A total of 25,784 cubic yards was extracted from the St. Louis borrow area. The
various riprap and growth medium products were processed and transported to the
reclamation areas primarily along the Dolores River corridor. No stockpiles of
produced materials remained at the Site after work completion.

The area in the immediate vicinity of the borrow site operations was graded to
promote drainage and comply with the pre-construction Work Plan. The slopes were
configured to a 3h:lv geometry with an intermediate 10 ft. wide bench. Figure 7-1
shows the final surface topography of the Site.

Following land shaping, the borrow area was seeded. The seed bed soil was in a
loose condition and ready for seeding. Fertilizer was broadcast at a rate of 40 Ibs. N,
60 Ibs. P205 and 40 Ibs. K20 per acre. All seed was applied using hydroseeding
methods. Mulch was applied using hy'dromulching equipment. Tacking agents were
also applied to secure the mulch on the seeded area. Table 7.1 shows the seed mix
used for the St. Louis Borrow Site.
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Table 7.1
St. Louis Borrow

TypeB
Sideslope Stabilization Mixture

Species Preferred Variety(s)
Rate (Ibs./acre)

Planted (broadcast) PLS (seeded/acre)

Big bluegrass
Poa ampla

Mountain brome
Bromus carinalus

Slender wheatgrass
Agropyron trachycaulum

Streambank wheatgrass
Agropyron riparium

Cicer milkvetch
Astragalus cicer

Park

Bromar

Primar, San Luis

Sodar

Lutana, Monarch

Totals

0.50

15.00

6.00

6.00

1.50

29.00

1,100,000

975,000

960,000

960,000

290,000

4,285,000
(approx. 98 seeds per

square foot)

7.2 Argentine Borrow

The Argentine Borrow Site is located approximately 0.2 miles northeast of the
Argentine Tailings Site. The borrow area is situated in a sloping area north of Silver
Creek and occupies about 2 acres. A screening plant was set up to produce the
various types of riprap products and processed growth medium. The riprap materials
are described in earlier sections. Processed growth medium material is 3/4 inch.
Access to the Site was by a combination of private roads and by a USFS roads. A
Special Use Permit with the USFS was obtained for activities related to transport of
this borrow material over USFS access roads. The conditions of this permit were
totally complied with.

A total of 23,700 cubic yards was extracted from the Argentine borrow area. The
unprocessed borrow was extracted and transported to the reclamation areas mainly
at the Argentine Tailings. No stockpiles of produced materials remained at the Site
after completion of the work.

87
Section 7.0
Borrow Sites



Rico Mining Area Construction Completion Report

The area in the immediate vicinity of the borrow site operations was graded to
promote drainage and comply with the pre-constniction Work Plan. The slopes were
configured to a 3h: 1 v geometry with two intermediate 10 ft. wide bench. Figure 7-1
shows the final surface topography of the Site.

Following land shaping, the borrow area was seeded. The seed bed soil was in a
loose condition and ready for seeding. Fertilizer was broadcast at a rate of 40 Ibs. N,
60 Ibs. P205 and 40 Ibs. K20 per acre. All seed was applied using hydroseeding
methods. Mulch was applied using hydromulching equipment. Tacking agents were
also applied to secure the mulch on the seeded area. Table 7.2 shows the seed mix
used for the Argentine Borrow Site.

Table 7.2
Argentine Borrow

TypeB
Sideslope Stabilization Mixture

Species Preferred Variety(s)
Rate (Ibs./acre)

Planted (broadcast) PLS (seeded/acre)

Big bluegrass
Poa ampla

Mountain brome
Bromus carinatus

Slender wheatgrass
Agropyron trachycaulum

Streambank wheatgrass
Agropyron riparium

Cicer milkvetch
Astragalus cicer

Park

Bromar

Primar,.San Luis

Sodar

Lutana, Monarch

Totals

0.50

15.00

6.00

6.00

1.50

29.00

1,100,000

975,000

960,000

. 960,000

290,000

4,285,000
(approx. 98 seeds per

square foot)

7.3 Cayton Borrow

The Cayton borrow area is located near the Cayton Campground on USFS land
approximately 6 miles north of Rico, Colorado. An estimated 2500 cubic yards of
borrow material exists at this borrow area. This material was made available to the
VCRA application for reclamation use on sites near Rico. The Cayton borrow
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occupied less than '/z acre. The material was unscreened and primarily used for fill
purposes and removed by a daytime (8:00 a.m. to 5:00 p.m.) loader and truck
operation. In order to obtain and haul this material, a Road Use and Special Use
Permit were obtained from the USFS. These permits were totally complied with
during removal of the fill material from the Cayton borrow area. Figure 7-3 shows
final surface topography of the Site.

Under the terms of the USFS Permit the following procedures were observed to
stabilize the Site after removal of the fill. The Site was graded to drain without
concentration of flow. The seed bed soils were analyzed for fertility. Fertilizer was
broadcast into the roughed seed bed at a rate of 40 Ibs. of N, 60 Ibs. of P205, and 40
Ibs. of K20 per acre.

Seeding of disturbed areas will be with the following seed mixture (Table 7.3). Seed
was certified weed free and included the following. This mixture was applied by
hydroseeding methods.

Table 7.3
Cayton Borrow

Stabilization Mixture

Species

Annual ryegrass

Mountain brome

Canadian wildrye

Tuffted hairgrass

Totals

Rate (lbs./acre)

3 lbs./acre

1 0 lbs./acre

9 lbs./acre

3 lbs./acre

25 lbs./acre

Mulch was applied to all disturbed areas following seeding. The disturbed area was
hydromulched at a rate of 2,000 Ibs. per acre. A rate of 1,500 Ibs. per acre was used
on slopes of 3:1 or less steep. Mulch anchoring was accomplished through the
addition of a tackifier included with the mulch slurry.
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7.4 As Built Drawings
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7.5 Photographs
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Screening Operation at St. Louis Borrow
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ESA Consultants Inc.
2637 Midpoint Drive, Suite F, Fort Collins, Colorado 80525
Telephone: (970) 484-3611 * FAX: (970) 484-4118

November 8, 1996
101.9601.051

Richard A. Elliott
Atlantic Richfield Company
444 South Flower Street
Los Angeles, CA 90071

RE: Technical Memorandum - Confirmation Soil Sampling and Analysis Results
Rico Site Remediation Project

Dear Richard:

This Technical Memorandum provides documentation of confirmation soil sampling performed
as proposed for the Rico site remediation project implemented under the Colorado Voluntary
Cleanup and Redevelopment Act. Confirmatory sampling verified the successful removal of either
mine waste rock or mill tailings from the areas specified in the voluntary cleanup design plans for
the following sites:

• Argentine tailings
» Columbia tailings
«> Silver Swan mine
« Santa Cruz,mine
• Pro Patria tailings
• Shamrock waste rock pile

A reproducible copy for preparation of the project construction completion report has been
provided to Anderson Engineering.

Sincerely,
ESA Consultants Inc.

Edmund J. Schneider
Project Manager

Enclosures

cc: Anderson Engineering (2)

G:\PROJECTS\RJCO\9«CORRES\NOVI996\I I08ARCO.LTR

Engineering Ceosciences
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TECHNICAL MEMORANDUM
on

CONFIRMATION SOIL SAMPLING AND ANALYSIS RESULTS
for

RICO SITE REMEDIATION PROJECT

Prepared by ES A Consultants Inc.
November 7, 1996

1.0 SUMMARY

This memorandum summarizes the methods and results for confirmation soil sampling
performed subsequent to the removal of mine waste rock or mill tailings in accordance with
Voluntary Cleanup Plans implemented in July 1996 at the following sites in Rico, Colorado:

0 Argentine tailings (Pond 4) • Columbia tailings (southwest corner)
• Silver Swan mine (river banks) • Santa Cruz mine (Winkfield & RGS "Y" tracts)
« Shamrock mine (east river bank) • Pro Patria tailings (entire site)

Confirmatory sampling was performed to verify the removal of mine waste rock or mill
tailings from the areas designated for removal in the site-specific Voluntary Cleanup Plans and
construction drawings. Soil investigations indicate the zinc content of natural bedrock and surficial
materials (i.e., native soil, alluvium and colluvium) within the Town of Rico ranges from 200 ppm to
4,720 ppm. Verification of waste rock or tailings removal from specified areas was accomplished by
sampling and analyzing the underlying soil. Removal work was considered successful if the post
removal zinc content of the soil was less than 4,720 ppm. Additional material was removed and soil
re-sampled where confirmatory sampling results indicated a zinc content greater than 4,720 ppm.

Final post-removal confirmatory analytical results for zinc are summarized by site as follows:

Site Removal Area Sample ID. Zinc (ppm) Remarks

Shamrock east bank EX-SH-01 3,740 Composite
Pro Patria EX-PP-02 3,840 Composite
Santa Cruz EX-SC-02 1,440 Single check

EX-SC-03 2,640 Single check
EX-SC-04 422 Composite

Silver Swan east bank EX-SSE-01 2,030 Composite
Silver Swan west bank EX-SSW-01 788 Composite

EX-SSW-02 1,640 Composite
Columbia tailings south EX-CO-01 651 Composite
Argentine tailings Pond 4 EX-AR-01 1,130 Composite

EX-AR-02 1,120 Composite
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These results confirm the removal actions were successful in the meeting the post-removal maximum
concentration criterion of 4,720 ppm for zinc.

The following sections summarize waste removal and soil sampling and analysis methods.
Appendix A includes copies of the sampling location maps by site, soil sampling field data and
custody/shipping records. The analytical report for the soil samples prepared by Ashe Analytics, Inc.
is included as Appendix B.

2.0 WASTE REMOVAL AND CONSOLIDATION OPERATIONS

Mine waste rock and mill tailings removal and consolidation operations were implemented
in July and fully completed in August 1996 in accordance with site remediation technical
specifications. A combination of conventional excavation methods were used for the removal of mine
waste rock and tailings, including bulldozer, front end loader and tracked hoe/excavator operations.
Haul trucks were used for transport and placement of waste materials consolidated at either the
Columbia site or Argentine site.

The amount of material removed was determined primarily by visual identification by material
type within the approximate boundaries of known waste materials delineated on construction
drawings. The construction contractor was notified of final removal area boundaries during the
course of removal operations. Removal activities were inspected to ensure removal of all visually
identifiable waste material.

Approximately 10,200 c.y. of tailings and mixed tailings and soil material were removed from
Argentine tailings Pond 4 and consolidated with Pond 3 tailings. A combined total of about 23,200
c.y. of waste materials removed from the Columbia (south side), Santa Cruz, Silver Swan, Pro Patria,
and Shamrock sites were consolidated at the Columbia site. In addition, about 7,500 c.y. of material
was removed from within 50 feet of the Dolores River and consolidated at the Silver Swan site.

3.0 SAMPLING LOCATIONS AND METHODS

A total of 11 final confirmation soil samples were collected from the six (6) sites where either
mine waste or tailings removal operations were specified in the cleanup plans and prior to placement
of growth media material. The location of the soil sampling locations are identified on Sheets AT-3,
CT-2, SC-2, SS-2, and OS-1 (see Appendix A). Sample analysis results are listed in Section 1.0. In
addition, two check samples were taken at the Santa Cruz (EX-SC-01) and Pro Patria (EX-PP-01)
to confirm visual indications that excavation of additional material would be necessary in order to
complete removal operations at these sites. The zinc content of both check samples exceeded the
criterion for successful removal.

All except two of the final soil samples were collected as an aliquot of a composite of grab
samples of equal proportions sampled from a depth interval of 0-6 inches. Two of the three Santa
Cruz site samples were single point samples of soil from a depth interval of 0-6 inches. The
composite samples consisted of five sub-samples: one sub-sample from the center of the sampling
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location and four more sub-samples from discrete points 10 to 20 feet from the center point in a box
pattern. Each sub-sample was sieved through a No. 4 (4.76 mm) stainless steel sieve to remove
coarse materials and debris. Each of the composite sub-samples and single point samples were
throughly mixed in a stainless steel bowl using a stainless steel spoon. After mixing, the sample
composite was quartered and a sample aliquot from one of the quarters was placed in a certified
contaminant-free 8 ounce high density polyethylene sample bottle. Each sample bottle was sealed,
labeled and stored in a shipping box. All bottled samples remained in the custody of the sampler until
shipped to the analytical laboratory. Custody was maintained by the sampler and the analytical
laboratory according to standard chain-of-custody procedures and documentation. Chain-of-Custody
and shipping records are provided in Appendix A.

4.0 SAMPLE ANALYSIS METHOD

All confirmatory soil sample analyses for total zinc concentration were analyzed by x-ray
fluorescence (XRF) spectroscopy using the laboratory-grade instrumentation and sample preparation
methods developed by Ashe Analytics, Inc. and approved for Clark Fork River Superfund site
investigations (Montana). Analyses were performed by Ashe Analytics, Inc. under the protocol
defined in the following document:

"Clark Fort: River Superfund Site Investigations Laboratory Analytical Procedure for X-Ray
Fluorescence Analysis of Solid Media: I. Laboratory-Grade Instrumentation method.
Prepared for ARCO, Anaconda, Montana. Ashe Analytics, Inc., Butte, Montana. October
1995."

The Ashe analytical report for the Rico sample analyses is provided as Appendix B. The
report includes analytical results, QA/QC information, method detection limits, raw data output, and
sample log, sample preparation and chain-of-custody records.
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APPENDIX A

SOIL SAMPLING
LOCATION MAPS

AND FIELD RECORDS
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Waste Removal Confirmation
Soil Sampling Locations)
(Criterion: Zn < 4,720 ppm)

EX-AR-01
Zn = 1,130 ppm

EX-AR-02
Zn = 1,120 ppm

KM. t'.*' «un •/• ATLANTIC RICHFIELD COMPANY
RICO SITE REMEDIATION

RICO. COLORADO
ESA CONSULTANTS INC ARGENTINE TAILINGS

GRADING PLAN - PONDS 2, 3 AND 4 AT-3



Waste Removal Confirmation
Soil Sampling Location(s)
(Criterion: Zn < 4,720 ppm)

EX-CO-01
Zn = 651 ppm

am m t - aa nun ti sum
scmmr I - aura ma *' sura

ATLANTIC RICHFIELD COMPANY
RICO SITE REMEDIATION .

RICO. COLORADO
COLUMBIA TAILINGS

GRADING PLANESA CONSULTANTS INC
I«IW r. Nrt OUto< 0*.



Waste Removal Confirmation
Soil Sampling Location^)
(Criterion: Zn < 4,720 ppm)

L

Zn = 1,440 ppm

EX-SC-03
Zn = 2,640 ppm

Waste Removal Confirmation
Soil Sampling Locations)
(Criterion: Zn < 4,720 ppm)

*=£» Sffk

ATLANTIC R1CHKIELD COMPANY
RICO SITE REMEDIATION

RICO, COLORADO
ESA CONSULTANTS INC

MIT ylHJ MIV M» F. M OJ»^ <V w

SANTA CRUZ WHS AREA
GRADING PLAN SC-2 j



EX-SSW-01
788 ppm

Waste Removal Confirmation
Soil Sampling Location(s)
(Criterion: Zn < 4,720 ppm)Waste Removal Confirmation

Soil Sampling Location^)
(Criterion: Zn < 4,720 ppm)

•SSf- ffiffl T>ffir ATLANTIC mCHFIEU) COMPANY
RICO SITE REMEDIATION

RICO, COLORADO
ESA CONSULTANTS INC

*. MU r. N* MltM te. ••

SILVER SWAN
GRADING PLAN SS-2



Waste Removal Confirmation
Soil Sampling Locations)
(Criterion: Zn < 4,720 ppm)

ATLANTIC RICHFIELD COMPANY
RICO SITE REMEDIATION

RICO. COLORADO
RICO SITE REMEDIATION

SURFICIAL TASTE REMOVAL



Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, CO 80525

(970) 484-3611 (970) 484-4118 FAX

SOIL SAMPLING
FIELD DATA FORM

Project Name: Rico Site Remediation
Project Number: 101.9601 .-9M

Date: _
Weather Conditions: Gto»Aco**.r .

Sampling Personnel (Signatures):

SOIL SAMPLES

Temperature:

Photo. Roll #: R2.

*Tie picture numbers to samples below, if any

Tag Sample
Number Number

1. QQ'23 £X"Stt-Oi
2.
3.
4.

Depth Below
Grade/Depth Laboratory

Sample Type Interval Time Analysis
0- (j>" 1330 HV/v C

Location
/5

6.
7.
8.
9.
10.
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SAMPLE ANALYSTS REQUEST/CHAIN OF CUSTODY FORM

kSamples sent to:

. M-T. 5970/
FOR LAB USE

LAB ID.

Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Ed Schneider

Project Name: Rico Site Remediation
Project Number:
Contact Person: Ed Schneider
Telephone No.: (970) 484-5611

I List
Sample Numbers
or Identification

TV.a . tyo'zi
Samr/f /=•*. 5//-<?/

'

'

DESCRIBE MATRIX
(Note any unusual properties)

S0;|

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values: Low, Medium, High)
Describe any special preparation procedures required.

•£I'AC ' X- Ret v rl<*0r <.$*.*(£,

SAMPLES RELINQUISHED BY SAMPLES RECEIVED BY FORM NO.

1 *—^&^z;—7{ii'ftf>^lM£ '•—•• - <\
1 »« > ' 0*r I—: I, 1 D— : t— :

"
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ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, CO 80525

(970) 484-3611 (970) 484-4118 FAX

SOIL SAMPLING
FIELD DATA FORM

Project Name: Rico Site Remediation
Project Number: 101.9601.-ege
Date: ?/i9?^> , / f l o
Weather Conditions: £te.<v s War*. Temperature:

Sampling Personnel (Signatures): S<:z£& o . "̂ a?***- Photo. Roll #:

"Tie picture numbers to samples below, if any

SOIL SAMPLES

Tag Sample
Number Number

2.
3.

Depth Below
Grade/Depth Laboratory

Sample Type Interval Time Analysis Location

' .. x •" A - r - 5 ' 'O'/OITI'»») rlonto^ an cl'«t.*«*r/>o f\ 1 '•&
f

4.
5.
6.
7.
8.
9.
10.
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SAMPLE ANALYSTS REQUEST/CHAIN OF CUSTODY FORM

amples sent to:
A- n

A yf.,
( I

FOR LAB USE
LABID_

Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Ed Schneider

Project Name: Rico Site Remediation
Project Number: 101.9601.-332-<y .5^
Contact Person: Ed Schneider
Telephone No.: (970) 484-5611

List
Sample Numbers
or Identification

OAJiP/crf^-X-AR-oy
Taa if OOI7.S

•

i
f

-

DESCRIBE MATRIX
(Note any unusual properties)

S0fl

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values: Low, Medium, High)
Describe any special preparation procedures required.

•^/Vie. - X&F.

SAMPLES RELINQUISHED BY SAMPLES RECEIVED BY FORM NO.

r-, S^Tj..<^?Z—r- D. '7/lQ
^^^*Yt^4&er I/Iff /%

 r- 1-400 «• D- n- ^

^m*-*~*~^^ (— ̂  D—t r~I rt i D*C r— «
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SHIPPER'S ("
',..-...-COPY •"."'"'

..pri WORLDWIDE

• ̂ .*4H'.̂ ;-;,:;. :::Mj(wrraNATioNAL).V I; See'lnstrUctIons 'on back. Call IrSOO-PjCKtUPS (800-742-5877) ••*
[ j (or addltjqnal llnfprmatloh.' :V;:'y;' '•'".'•'.'" •$$!*»« «<>».»•«*.. •,„,.,.»

' FOR wofflcwceEXPiiESJ SHIPMENTS I—1
-

.
-..-.::;: ill ,

«••*( *j An Additional Handling Cruirg« appta tor certain
[ | Itorr̂ 'Swlratrucaona/ "••*: rv- - - • ; . « * ••

.&yg.-= or«> «^y' y^Qy> >«ffiJ-(Hftgfr-3fri-:i

.PjQRT.>JCOLLINS'.,.~ , . . , . . .< - .. .jClREcavEfl-s/ THIRD PARTY'S UPS ACCT. NO. OR MAJOR CREOTCABD NO.

(^ ;. i j NAME-' w~.~
THIRD PAHTY-S COMPANY NAME

168 STREET ADDRESS . . .7,

I : : Cl'nr.AND .STATE (INCLUOE.COUNTRT IF INTERNATIONAIJ .:,-,, fflKlfjgSgfj^f'^if1!. jf*^-. : —
• ' • • ' ' I -:r>'•••••.''.'i «'•£ • • -•••"I'-ii' «-i»:-' • • ' • •• '-•-••'• A'feo^T A-t>'<»»>3' O SHIPPER'S!, C>u4r/»- ^ATi ?&$jr.Vl;;..'*» SIGNATURE



ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, CO 80525

(970) 484-3611 (970) 484-4118 FAX

SOIL SAMPLING
FIELD DATA FORM

Project Name: Rico Site Remediation
Project Number: 101.9601 .-333- Of 2.
Date: ~*/Z2/96> _ O93o
Weather Conditions: sl/mr- . Temperature:

Sampling Personnel (Signatures):

SOIL SAMPLES

Photo. Roll #:

*Tie picture numbers to samples below, if any

Tag Sample
Number Number

1. QQI2-4
2.
3.
4.
5.
6.
7.
8.
9.
10.

Sample Type

Depth Below
Grade/Depth

Interval
Laboratory

Time Analysis
0930

Location
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SAMPLE ANALYSTS REQTTKST/CHAIN OF CUSTODY FORM

sent to:

Mr.

FOR LAB USE
LAB ID

Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Ed Schneider

Project Name: Rico Site Remediation
Project Number: 101-9601.
Contact Person: Ed Schneider
Telephone No.: (970) 484-3611

List
Sample Numbers
or Identification

5*nfie. «r /rx- 3C- a/
7~<ip #~ OO/Z4

\
I ' ;'"' '

1

DESCRIBE MATRIX
(Note any unusual properties)

go,'/

.

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values: Low, Medium, High)
Describe any special preparation procedures required.

z,v,£- x#r

.

SAMPLES RELINQUISHED BY SAMPLES RECEIVED BY FORM NO.

1 *~^GZ?>^f^o~7/ZZ('?6r-' !<4<3O *— D« r_ ^
BI^J>~ — •S D-= r_ r, D— r-«

P
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UPS Next Day A'
UPS Worldwide Excess

S h i p p i n g Doc \#m e n t

SHIPPER'S
COPY

instructions on back. Call 1-800-PICK-U."S (800-742-5877)
additional Information. ••• - . • — • • - , • • • - • • • • • •

D SATURDAY-' I—I SATURDAY
PICKUP- DELIVERY
t*m**ua*r». \ i S««»«M>a».

UPS SHIPPER NO. / UPS BlLUNQ MO.

COMPANY

ESA C
STREET.ADOHESS *- \\j \ i •

2637^ MIDPOINT PR STE F

FDRT COLLINS . n RECEIVER'S / THRO PARTY'S UPS AOCT. NO. OR MAJOR CREDIT CARD NO. EXPIRATION
DATE

THIRD PARTY'S COMPANY NAME

QTY AND STATE (INCLUDE COUNTRY IF INTERNATIONAL)

. . MX

010191120 9/95 W _J



ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, CO 80525

(970) 484-3611 (970) 484-4118 FAX

SOIL SAMPLING
FIELD DATA FORM

Project Name: Rico Site Remediation
Project Number: 101.9601.-eM ogg
Date: 7-/Z3 /&g _ OS30
Weather Conditions: 6 '/& Temperature:

Sampling Personnel (Signatures): Photo. Roll #: f?3

"Tie picture numbers to samples below, if any

SOIL SAMPLES

Tag Sample
Number Number

2.
3.
4.

Depth Below
Grade/Depth Laboratory

Sample Type Interval Time Analysis Location
£o,'l O- 12" O%30 Z,'Ac~Xtf Pro- Po»-/-nVv • Ce.«k/ Ea

Plo-fkd on cHr

\

tf "̂.̂  • nS Ph*-h£ R3 **>3. /^-.
CLUII'AC (OS-/

s

5.
6.
7.
8.
9.
10.
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SAMPLE ANALYSIS RROTJEST/CHAIN OF CUSTODY FORM

sent to:

'369 A VC.

flu-de MT".

FOR LAB USE
LAB ID_

Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Ed Schneider

Project Name: Rico Site Remediation
Project Number:
Contact Person: Ed Schneider
Telephone No.: (970) 484-3611

List
Sample Numbers
or Identification

S«m pie. *•&*' PP- 01
T-ae ft CO iZfe

'

\f

DESCRIBE MATRIX
(Note any unusual properties)

•^ Oil

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values: Low, Medium, High)
Describe any special preparation procedures required.

^,v>6 - XRf

SAMPLES RELINQUISHED BY SAMPLES RECEIVED BY FORM NO.

4
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UPS Next Day Air
UPS Worldwide Express

S h i p p i n g D o c u m e n t

See instructions on back. Call 1 -800-PICK-UPS (800-742-5877)
for additional Information.

SHIPPER'S

COPY

DIMENSIONAL
WEIGHT

• «*<*•

WORLDWIDE
EXPRESS
nNTERUATIONAL)

i521 DID b I—I SATURDAY
DELIVERY

I—I b»rau9

DECLARED VALUE <
Cawtt •• **offHM*r *HO tattoo. Foi

TIOO.M*
UPS SHIPPER NO. / UPS BILLING No.

j?:Q722332l6 i—i C.0.0.
I 1 • CO.O, «w
I—I

REFERENCE NI

101, Q/ort}. A5Z
«(i taauontl Handing Ourgt >pptn to oruin
Kna. SM Immjc6cm.

B«l RSXM* Pwrr ***0K Mwi«

COYANOSTATE

TOLLING Q RECErVEfl'S / THIRD PARTY'S UPS ACCT. NO. OR MAJOR CREDIT CARD NO. EXPIRATION

THIRD PARTTS COMPANY NAME

AND STATE (IMCIUOE Couwtov If INTERNATIONAL)

MTi

0101911209/95 W _J



ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, CO 80525

(970) 484-3611 (970) 484-4118 FAX

SOIL SAMPLING
FIELD DATA FORM

Project Name: Rico Site Remediation
Project Number: 101.9601 .-95?
Date: ~? 12$ /96>
Weather Conditions:

Sampling Personnel (Signatures):

Temperature:

SOIL SAMPLES

Photo. Roll #:

*Tie picture numbers to samples below, if any

Tag
Number

Sample
Number

Depth Below
Grade/Depth Laboratory

Sample Type Interval Time Analysis Location
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

"Sa.'l -LL. £T-3
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SAMPLE ANA¥,VSTS REQUEST/CHAIN OF CUSTODY FORM

Samples sent to:
AsKe.

MT.

FOR LAB USB
LAB ID.

Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite P
Fort Collins, Colorado 80525
Attn: Ed Schneider

Project Name: Rico Site Remediation
Project Number: 101.9601
Contact Person: Ed Scfrneytgr
Telephone No.: (970) 484-3611

Lilt
Sample Numbers
or Identificttion

jfX- Pt-eZ
TWfiT ffo/27- •
<r*»>fci* fX'AK'OZ
TV* *tt' Aatr*

'

SAMPLES RELINOU

DESCRIBE MATRIX
(Note any unusual properties)

^n
£,,')

t

ISHBD BY SA1

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values: Low, Medium, High)
Describe any special preparation procedures required.

Zr/ic. • X#F

;?//»£ • Xtfr

MPLBS RECEIVED BY FORM NO.

°~^SC2j£**fcy •~?/2$fa,"- M00 iv— e- n- ^
tt/«_ii -^ f./ (M. tk» •, i D« n—
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- UPS Next Day Air®
j UPS Worldwide Express

/ S h i p p i n g D o c u m e n t

See Instructions on back. Call 1-800-PICK-UPS (800-742-5877)
for additional Information.

TRACKING NUMBER

1 SHIPMENT FROM

DIDI sai on s
SHIPPERS

UPS
ACCOUNT

NO.

REFERENCE NUMBER .

UPS SHIPPER NO. / UPS BHJUNG NO.

59Q7i223326 i i i

NAME ,

COMPANY

ESA
STREET^pQflESS-' ^ t\.j"n ' ..

2637 "idSpCflNT PR STE F

FORT COLLINS CO

ZIP CODE

80525

ENTER' LTR
IF LETTER ,

DIMENSIONAL
WEIGHT

ZONE
SHIPPER'S

COPY

""NPXT DAY I — I WORLDWIDENEXT DAY EXPRESS
fv" I - 1 INTE(INTERNATIONAL)

FOB WOBLDWIOE EXPRESS SHPMEKIS I—InoniMFNTr*;
itotn-rtaHiba.K^TM^r ONLY1 —iMni (teaming ol n»iiomi<»tiJ«ti«. I I ONLY

I—| SATURDAY i—i SATURDAY
| | PICKUP | [ DajvERY

OPTIONAL
SERVICES

HANDLING
CHARGE

TOTAL
CHARGES

METHOD
OF

PAYMENT

DECLARED VALUE
10 tt 1100.

rTlOO. ••• AMOUOT
C.O.D.
IC.00.

J««— i-
AMOUNT

D D D D D
O RECEIVER'S / THIRD PARTY'S UPS ACCT. NO. OR MAJOR CREDIT CARD NO. EXPIRATION

DATE
2 EXTREMELY URGENT DELIVERY TO

NAME

D

177

166

135

COMPANY

TELEPHONE
THIRD PARTY'S COMPANY NAME i!
STREET ADDRESS

STREET ADDRESS

Ave..
OEPT./FLOOR CITY AND STATE ZIP CODE

CITY AND STATE (INCLUDE COUNTRY IF INTERNATIONAL) ZIP CODE

MT.
O SHIPPER'S

SIGNATURE
DATE OF SHI

f t
]|
l«i!
\i't

0101911209/95 W

1

_l



^5
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, CO 80525

(970) 484-3611 (970) 484-4118 FAX

SOIL SAMPLING
FIELD DATA FORM

Project Name: Rico Site Remediation
Project Number! 101 • 9601 rftS?
Date:
Weather Conditions: Temperature:

Sampling Personnel (Signatures): Photo. Roll #: 134

"Tie picture numbers to samples below, if any

SOIL SAMPLES

Tag Sample
Numljer Number

1. aoi3o £x-St-o2.

3. ooil1! Ln-'SC,-0\

Depth Below
Grade/Depth Laboratory

Sample Type Interval Time Analysis Location
/' f . i

S $of 1 -Or }«*•'£. O-(s" I76O z?i'<l£.- Xfl F <$an-f* £ruf • M.E. Area- rff 23 24. Pla-tfeA on- Sc.- Z
So/I -Offlr'rtn.'c- /0-6,1 ' /7^?0 ASme. Aonl fa-lfHi 3e*rha tfifZ • tf€ Ar*t, J&T 23 74 Pifrf^i 0* tc. - ,2.

4.
5.
6.
1.
8.
9.
10.
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SAMPLE ANALYSIS RROTJEST/CHAIN OF CUSTODY FORM

Samples sent to:

k'am Aw.
59*91

FOR LAB USE
LAB ID.

Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Ed Schneider

Project Name: Rico Site Remediation
Project Number: I0i.960i.«ag-O5g
Contact Person: Ed Schneider
Telephone No.: (970) 484-3611

List
Sample Numbers
or Identification

^•mflt.'f fK-SC-oZ
r*f# 66t10 •

S«*»ffe*^ pX'fC-c>3
•r*i * gOlZl

DBSCRTOB MATRIX
(Note «ny uuusiud properties)

6»i't

Satl

LIST ANALYTBS TO DB DBTERMINBD
(Give anticipated range of values: Low, Medium, High)
Describe any special preparation procedures required.

H»V»c.-X/?F

£,'„<•• X&F

SAMPLES RBLINQinSHBD BY SAMPLES RECEIVED BY FORM NO.

* — •£*6z£*s^ *-ifit/U*- M o O * — . « - « - / ^
^}LJ ~ - ^ • ~ n. ^
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sd.-0-p-

UPS Next Day Air®
UPS Worldwide Express

S n i p p i n g D o c u m e n t

See Instructions on back. Call 1-800-PICK-UPS (800-742-5877)
(or additional Information.

SHIPPER'S

COPY

ENTS i—I DOCUMENTS
ONLY

5B1 DIE M

UPS SHIPPER NO. / UPS BILLING NO. h»3£frOR UR&

D.D D D D
COUL1NS

ZIP CODE

CQ 80525
2 • EXTREMELY URGENT DELIVERY TO

NAME

Q RECEIVER'S / THIRD PARTTS UPS Acer. NO. OR MAJOR CREDIT CARD NO. EXPIRATION Ujl i
. . . - " . - • - D A f f i l l

TELEPHONE I I

-40 fo 723- 20 SO
COMPANY .

STREET ADDRESS DEPT7FLOOR

CITY AND STATE (INCLUDE COUNTBT IF IMTERNATIONAIJ ZIP CODE .: .,,

. MT.

010191120 9/95 W .-I



ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, CO 80525

(970) 484-3611 (970) 484-4118 FAX

SOIL SAMPLING
FIELD DATA FORM

Project Name: Rico Site Remediation
Project Number: 101 • 9601 .-938- O52,
Date: 7/3 //^
Weather Conditions: />ve.r COOL. Temperature:

Sampling Personnel (Signatures): Photo. Roll #:

Tie picture numbers to samples below, if any

SOIL SAMPLES

Tag Sample
Number Number

2.

Depth Below
Grade/Depth Laboratory

Sample Type Interval Time Analysis Location

P/oJkJi on SA««,-f Sc-Z

3.
4.
5.
6.
7.
8.
9.
10.

C:\PROJECTS\RICO\TEXT\CQCM.MAIWOILSMPL.FRM



SAMPI.K ANALYSIS REQTJKST/CHATN OF r.TISTODY FORM

Samples sent to:

/30<?

Bu-H-e. NT".

FOR LAB USE
LAB ID_

(4oc,) W3 -
^ Address Report to:

alk. ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Ed Schneider

Project Name: Rico Site Remediation
Project Number:
Contact Person: _Ed Schneider
Telephone No. r C970) 484-3611

List
Sample Numbers
or Identification

s—if/e.*' FX~S<-' o +
TS« tf 00I3Z

\

DESCRIBE MATRIX
(Note any unusual properties)

3ofl

.

•'•

'

-. •

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values: Low, Medium, High)
Describe any special preparation procedures required.

}2>"c- XRF

SAMPLES RELINQUISHED BY SAMPLES RECEIVED BY FORM NO.

-' ; ^T^uL- ' "* 7/3//?<."- HoO *~- «- r- 3-
rj«^ ^/ ) IM< Tb« r. i . DM r_«:

i

O:\USERS\TYN AS\rORMS\FIF.I.n\SMn.ANAI..rRM



UPS Next Day Air®
UPS Worldwide Express,

S n i p p i n g D o c u m e n t

See Instructions on back. Call 1-800-PICK-UPS (800-742-5877)
for additional Information.

TRACKING NUMBER

SHIPPER'S

WORLDWIDE

SSI D13 3

UPS SHIPPER NO. /UPS BILLING NO. |>»iil»*rOB'UrS«U3
"**• ' • ••• ••• ' • •• ' lf»/*?**n»:,*?f̂ !1f>S

I I I
REFERENCE NUMBER • . .

/0l.460f?05Z

STREET^pBREES-

-. '.' •.;. a,PCo..DE

CO ' 8 0 5 2 5 (TRECEivEB's/THIRD PARTTS UPS Acer. NO. OR MAJOR CREDIT CARD NO.w.. .. ^ . ..

TELEPHONE

-ZrtZO

'68 STREET ADDRESS

A
CfTY AND STATE (INCLUDE COUNTRY IF INTERNATIONAL) ZIP CODE,.; ,5

. MT; Q SHIPPER'S V
SIGNATURE A

DATE OF SHIPMENT fr!iml

0101911209/95 W
_J



ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, CO 80525

(970) 484-3611 (970) 484-4118 FAX

SOIL SAMPLING
FIELD DATA FORM

Project Name: Rico Site Remediation
Project Number: 101. 9601. -est- O5Z,
Date:
Weather Conditions: <?je.*r

Sampling Personnel (Signatures): 2

SOIL SAMPLES

Temperature:

Photo. Roll #:

"Tie picture numbers to samples below, if any

Tag
Number

1. 00 /33
2.
3.
4.
5.
6.
7.
8.
9.
10.

Sample
Number

Depth Below
Grade/Depth Laboratory

Sample Type Interval Time Analysis Location

Of £5-2

O:\PROJECTS\RICO\TEXT\CQCM.MAN\SOnj MPL.FRM



SAMPLE ANALYSTS REQIIRST/CHAIN OF CUSTODY FORM

Samples sent to:

/fax.
/309

£9701

FOR LAB USE
LAB ID

Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Altn: Ed Schneider

Project Name: Rico Site Remediation
Project Number: ioi.960i.-03a
Contact Person: Ed Schneider
Telephone No.: (970) 484-3611

List
Sample Numbers
or Identification

4»mftt.lf £X~ *$E ' Ol
Tap*- 60133

DESCRIBE MATRIX
(Note any unusual properties)

&,'!

•

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values; Low, Medium, High)
Describe any special preparation procedures required.

2Vo6-X/?F

-

SAMPLES RELINQUISHED BY SAMPLES RECEIVED BY FORM NO.

*-^&Z?^~<z=J>-?>lzl<?l, "- tfofr *~- - g1

r, • — ' ^— -^ DM r_> -. - D»* '-r

G:\USERS\TYNAS\rORMS\nni.n\SMPI.ANAI. PRM
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UPS Next Day Air
UPS V/orldwide Express

S h i p p i n g D o c u m e n t

ENTER "LTH"
IFIETTEH

DIMENSIONAL
WEIGHT

ZONE

i

See Instructions on beck. Call 1-800-PICK-UPS (800-742-5877)
for additional Information.

Nnrr DAY I 1 WORLDWIDENEXT DAY EXPRESS
«m I 1 (INTERNATIONAL)

TRACKING NUMBER

1 SHIPMENT FROM
SHIPPER'S

UPS
flCCOUNT

UPS SHIPPER No. / UPS BILUNQ NO.

i i

NAME

COMPANY

STHEETJtoDRESS-
V

\\1\S '

OR

FORT COLLINS CO

ZIP CODE

80525
2 EXTREMELY URGENT! DELIVERY TO

NAME TELEPHONE

177

168

135

COMPANY

STREET ADDRESS

CITY AND STATE (INCLUDE COUNTRY IF INTERNATIONAL)

MT:

OEPTJFLOOR

ZIP. CODE

\ I

FOB wonuwit* EXPRESS SHIPMENTS

QIQI sai am s
DOCUMENTS
ONLY

ATURDAY i—i SATURDAY
PICKUP . . DELIVERY

OPTIONAL
SERVICES

HANDLING
CHARGE

TOTAL
CHARGES

METHOD
OF

PAVNIENT

DECLARED VALUE .
(•>•»•• •! mmimMi X—
pnMOM up u Sloa F« Mdmd
MM 0MT 1100. M InMudm. AMOUNT

i C.O.O.
• CO A. ««M MWWM to b*

AMOUNT

An Momontl Hw«ng Owg» ippIlM tor nram

SHIPPER'S
COPY

i
i!j
Iii
II'i

Bu. BuTHMO
Ricmn PAIHY AUBKM Mwira

D D D D D

. .
rOPS.IM.

n .*:
iSi

I I L
THIRD Pi

i i I ) I I I I J _ J I

Q RECEIVER'S / THIRD PARTY'S UPS Acer. NO. OR MAJOR CREWT CARD NO. EXPIRATION «a I

•HI—ui
ARTY'S COMPANY NAME

STREET ADDRESS

CITY AND STATE ZIP CODE

u «r,i
1

{•) SHIPPER'S
SIGNATURE

DATE OF SHIPMI'WENT «M

SJA

0101911209/95 W



ESA Consultants Inc.
\-—/ 2637 Midpoint Drive, Suite F

-X Fort Collins, CO 80525
(970) 484-3611 (970) 484-4118 FAX

SOIL SAMPLING
FIELD DATA FORM

Project Name: Rico Site Remediation
Project Number: 101. 9601. -633- O5Z.
Date:
Weather Conditions: &/>#<., fas* Temperature:

Sampling Personnel (Signatures):
X 7

X=7 Photo. Roll

Tie picture numbers to samples below, if any

SOIL SAMPLES

Tag Sample
Number Number

2 & *
3 Off 1 33 &X-&SU-OZ
4.

Depth Below
Grade/Depth Laboratory

Sample Type Interval Time Analysis Location

JO ?c fc & QnJ^. ^&lof&£ ffi'v'tr* • Z37 ** )2^ /?^"« Plo~fff0 os>Skt&~f <SS*Z

: ^o,V 0'6" /4t& Zi'ne- XAF 3S/t*s<^a* Ucjf - 3-tr,'#/in/ X)r««L \&r+K of M«i'n A'J^.
EI&21.36. Ptorfed o» 6>,<r<>/ 55-2

5.
6.
7. ' '
8.
9.
10.

G:\PROJECTS\RICO\TEXT\CQCM.MAN\SOILSMPL.FRM



SAMPLE ANAT.YSTS REQUEST/CHAIN OF CUSTODY FORM

Samples sent to:

MT.
FOR LAB USE

LAB ID

Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Ed Schneider

Project Name: Rico Site Remediation
Project Number: 101.9601 .-933-OS Z
Contact Person: Ed Schneider
Telephone No.: (970) 484-3611

List
Sample Numbers
or Identification

*4mfl*.« FX- SSw-oy
-T»firooi34

6&~flc. * £X-£S W - OJt
Tal * Off/35

DESCRIBE MATRIX
(Note any unusual properties)

3a,'l
•

3*,1/

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values: Low, Medium, High)
Describe any special preparation procedures required.

2iVi/-.. yff r

2, w.- x/?r

SAMPLES RELINQUISHED BY SAMPLES RECEIVED BY FORM NO.

^r^s .̂̂ ^— —X/2/fa*- /4co "— — q
/ ^' f ) ' ' '•iW -^ t X DM. r_ tw*-< o« r_=

G:\USERS\TYNAS\FORMS\FtELD\SMPLANAL.FRM



UPS Next Day Air®
UPS Worldwide Express

S h i p p i n g D . o c u m e n t

See instructions on back. Call 1-800-PICK-UPS (800-742-5877)
for additional information.

TRACKING NUMBER

SHIPMENT FROM

CHOI 551 051 3

SHIPPER'S
UPS

ACCOUNT

UPS SHIPPER NO. / UPS BILLING NO. I****OH;UP_lM*%eas8
REFERENCE NUMBER

NAME

COMPANY

STREET(ADDRE6S" . .-- Sv \ » v

^" *^ <-•> V '
2637\ MIIJPtilNT PR STE F

;TATE •_ ./;_ •

FORT COLLINS CO

ZIP CODE

80525
2 EXTREMELY URGENT DELIVERY TO

NAME —: TELEPHONE

177
COMPANY

168 STREET ADDRESS

135 /ve.
DEPTVFLOOR

CITY AND STATE (INCUIOE COUNTRY IF INTERNATIONM.)

fturfre. . MT,

TYPE OF
-SERVICE

OPTIONAL
SERVICES

HANDLING
CHARGE

TOTAL
CHARGES

METHOD
OF

PAYMENT

SHIPPER'S
DIMENSIONAL

WEIGHT

NBCTDAY I—I WORLDWIDENEXT DAY EXPRESS
™R I 1 nwra

FOB WORLDWOE EXPRESS SHPIIENT3
Urt n T h n tn I **m«

SATURDAY
DELIVERY

DECLARED VALUE f

»im. n»'

An Mdnan* Hmflng CKvgt ipplto ta> araln

a a a a
.. . . , .. .=-.
I I i I I i i i i J I J I
THIRD PARTY'S COMPANY NAME

STREET ADDRESS

CITY AND STATE

I.<((>

0 SHIPPER-S v
SIGNATURE A

DATE OF SHIPMENT \\l\
5 121 196 l\\\

0101911209/95 W "-J



Consultants inc.
\--/ 2637 Midpoint Drive, Suite F
^^ Fort Collins, CO 80525

(970) 484-3611 (970) 484-4118 FAX

SOIL SAMPLING
FIELD DATA FORM

Project Name: Rico Site Remediation
Project Nnmberr 101. 9601 . -932- O52,
Date:
Weather Conditions: far <*$-{•

Sampling Personnel (Signatures):
L

SOIL SAMPLES

Temperature:

Photo. Roll #: #8 -

Tie picture numbers to samples below, if any

Tag
Number

Sample
Number

Depth Below
Grade/Depth Laboratory

Sample Type Interval Time Analysis Location
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

-f .'a. Pt'lt>_
Off T- Z.

G:\PROJECTS\RICO\TEXTVCQCM.MAN\SOILSMPL.FRM



SAMP1 Jf. ANALYSIS REOUKST/CHATN OF CUSTODY FORM

Samples seat to:

1369
. MT- 51701

FOR LAB USE
LAB ID.

Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Ed Schneider

Project Name: Rico Site Remediation
Project Number: I0i.960l.«g-osz
Contact Person: Ed Schneider '
Telephone No.: (970) 484-5611

List
Sample Numbers
or Identification

7^ if eo /3f
i»-,/?* ifjex-co-oi

^———^-—~—^—^—~— —

DESCRIBE MATRIX
(Note any unusual properties)

So.'l

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values: Low, Medium, High)
Describe any special preparation procedures required.

Zr«£.-Xflr

SAMPLES RELINQUISHED BY SAMPLES RECEIVED BY FORM NO.

*~-^^&*£&£>»-t(2bt1{Q^ MOO «•— °~ //j
t» * -S DM ih. r, - DA iw

O:\USERS\TYNAS\FORMSVFtELD\SMPl-ANAI. FRM
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UPS Next Day Air
UPS Worldwide Express

S h i p p i n g D o c u m e n t

ENTER "LTR"
IF Lr-TTFfl

—ZONE_

i [See Instructions on back. Call 1-800-PICK-UPS (800-742-8877)*
\ \for additional Information. !-?,«•=»«.»«—•.«•*,«

0101-521 "022-2 --™-i

fNBO-0»v n WORLDWIDE .,
AlB EXPRESS

kWH I ! (INTERNATIONAL)

TRACKING NUMBER

1 SHIPMENT FROM

I FOR WOBIDWIOE Express SHIPMENTS
Urt «i TT m >* Mrl DDOCUMENTS

ONLY . ,
^\ SATURDAY -
.PICKUP

SATURDAY
DELIVERY .,..-.,

SHIPPER'S
UPS

ACCOUNT
NO.

UPS SHIPPER NO. / UPS BILUNQ NO. »
~ "- ' ! _j»-tP . . >

t"T
OPTIONAL
SCRUICES

DECLARED VALUE <
Con^nfc •» «<tfi«au*y T

l AMOUNT -

REFERENCE NUMBER .*.•-..•. i—i C.O.D. *
I I * SPJi TS?" * "1—> S»co.al?KS3r- AMOUNT

6 ADDITIONAL

1 HANDLING
CH&BGE

." I .i-AaMOIam Hmnng Chirp* «pp6«> taoraln
I • I Mm*. 3*t Inmctara. •• . • • •.• i •• ••-~ -

METHOD
OF

PAYMENT

-SHIPPER'S
-COPY^

—K,
— ?!l

.-^..-rfH
$ ., ,.. ,.«,.KJ

Jji,, .j «';-'•.T-rrHi
linil

Bu. BuTrmo

-NmOwA*»0«.*-|

D;D n;n;n,
• •"•4«W«Sltt*^ iw-î "*-

2 EXTREMELY URGENT DELIVERY TO
NAME ,; .• -...»»... TELEPHONE. ^ -

'JIT'
. O flEcavER'S/THIRD PAHTYS UPS ACCT. NO. On MAJOR CREOTT CMC NO. , • EXPIRATION Utl
: V.AK,. . - . -..«-;•.,. •. .-.-. • -:. -...--.-..- PATE '̂ pil

... TTC^v""'.>'."*".''.".'-.''. . ' - . : ' "..' .'•'"."*' -•''-'" I '/./ 7 •*•»
I I I 1- I I

rs COMPA

177
COMPANY

THIRD PARTYS COMPANY NAME

STREET ADDRESS
m

'68 STREET ADDRESS DEPTVFLOOR OTY AND STATE ZIP CODE

CITY AND STATE (iNCtuoE COUWTHY IF (NTSRNATIONAL)

. MT>
..ZIP-CODE.

Q SHIPPER'S V
SIGNATURE /\

ii
-|i!

—-,-.—|B
DATE OF SHIPMENT if«»3 tzZifo ml

0101911209/95 W



APPENDIX B

ANALYTICAL REPORT
ASHE ANALYTICS, INC.

G:\PROJECTS\RICO\TEXniMSOILREM



Ashe
Analytics, Inc.
P.O. Box 4172 • Butte, Montana 59701
(406) 723-2080

September 12, 1996

Mr. Ed Schneider
ESA CONSULTANTS, INC.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525

RE: RICO SITE REMEDIATION Analytical Report
Project 101.9601.052

Dear Mr. Schneider:

Attached is the analytical report for samples relating to
the Rico site remediation (Project 101.9601.052).

Samples were received in good condition. They are being
held, in ambient laboratory conditions, for final
disposition instructions. The laboratory is locked and
secured when not occupied.

Analyses were performed under the protocol defined in the
"Laboratory Analytical Procedures for x-ray fluorescence
analysis of solid media. I: Laboratory-grade instrumentation
method" dated October, 1995. A copy is attached for
information. No violations of the QA/QC standards occurred
to cause any re-analyses.

No unusual events which could affect the analytical results
occurred during the analysis period.

cere 1y,

John B. Ashe,
Pres i dent

PhD
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ANALYTICAL RESULTS
RICO SITE REMEDIATION
PROJECT NO. 101.9601.052

LABORATORY
SAMPLE
NUMBER

6-0882.1
6-0897
6-0910
6-091 1
6-0914
6-0915
6-0918
6-0919
6-0939
6-0944
6-0968
6-0969
6-0978.1

SAMPLE
I .D.
EX-SH-01
EX-AR-01
EX-SC-01
EX-PP-01
EX-PP-02
EX-AR-02
EX-SC-02
EX-SC-03
EX-SC-04
EX-SSE-01
EX-SSW-01
EX-SSW-02
EX-CB'-Ol

Zinc
(mg/kg)

3740
1130
6330
16600
3840
1120
1440
2640
422
2030
788
1640
651

SAMPLE
PREP
GROUP

999242
999242
999243
999243
999243
999243
999243
999243
999243
999243
999244
999244
999244



QA/QC SAMPLES
RICO SITE REMEDIATION
PROJECT NO. 101.9601.052

SAMPLE
LABEL

N-2710/A
CERTIFIED
RECOVERY

N-2711/A
CERTIFIED
RECOVERY

REMARKS
ICV, 7/17/96

ICV, 7/17/96

6-0882. 1
6-0882.2 LAB DUP
6-0882R LAB REP
RPD, LAB DUP
RPD, LAB REP

999242
990242

XCS
BLANK

ZN
PPM

6975.96
6952
100.3

374.641
350.4
106.9

3739.73
3708.9

3919.32
0.83
4.69

2.538
1.159

THE ABOVE BLANKS ARE ASSOCIATED WITH SPG 999242

LCS, 7/17/96N-2710/A
CERTIFIED
RECOVERY

7006.04
6952
100.8

THE ABOVE LCS ASSOCIATED WITH SAMPLE 6-0882.

ICV, 7/22/96N-2710/A
CERTIFIED
RECOVERY

N-2711/A
CERTIFIED
RECOVERY

N-2710/A
CERTIFIED
RECOVERY

ICV, 7/22/96

LCS, 7/22/96

6936.09
6952
99.8

357.606
350.4
102.1

6994.95
6952
100.6

THE ABOVE LCS ASSOCIATED WITH SAMPLE 6-0897.

N-2710/A
CERTIFIED
RECOVERY

ICV, 7/24/96 6897.21
6952
99.2



OO-Oi'OC

3rd QUARTER, 1996

(Measured on July 24 through July 27, 1996)

MDL LOQ
(mg/kg) (mg/kg)

Copper 11.6 38.7
Zinc 13.8 46.0
Arsenic 7.8 26.0
Cadmium 2.9 9.5
Lead 6.2 20.7



000004

SAMPLE
LABEL

N- 27 11 /A
CERTIFIED
RECOVERY

999243
990243

REMARKS

ICV, 7/24/96

XCS
BLANK

ZN
PPM

351.872
350.4
100.4

2.722

THE ABOVE BLANKS ARE ASSOCIATED WITH SPG 999243.

N-2710/A LCS, 7/24/96 7052.99
CERTIFIED 6952
RECOVERY 101.5

THE ABOVE LCS ASSOCIATED WITH SAMPLES 6-0910 &. 6-0911.

N-2710/A ICV, 7/26/96 7002.29
CERTIFIED 6952
RECOVERY 100.7

N-2711/A ICV, 7/26/96 361.461
CERTIFIED 350.4
RECOVERY 103.2

N-2710/A LCS, 7/26/96 7071.51
CERTIFIED 6952
RECOVERY 101.7

THE ABOVE LCS ASSOCIATED WITH SAMPLES 6-0914 & 6-0915.

N-2710/A ICV, 7/30/96 6882.92
CERTIFIED 6952
RECOVERY 99.0

N-2711/A ICV, 7/30/96 345.565
CERTIFIED 350.4
RECOVERY 98.6

N-2710/A LCS, 7/30/96 6858.85
CERTIFIED 6952
RECOVERY 98.7

THE ABOVE LCS ASSOCIATED WITH SAMPLES 6-0918 & 6-0919.

N-2710/A ICV, 8/01/96 6983.7
CERTIFIED 6952
RECOVERY 100.5

N-2710/A LCS, 8/01/96 6898.98
CERTIFIED 6952
RECOVERY 99.2



THE ABOVE LCS ASSOCIATED WITH SAMPLE 6-0939.

SAMPLE
LABEL

N-2710/A
CERTIFIED
RECOVERY

N-2711/A
CERTIFIED
RECOVERY

N-2710/A
CERTIFIED
RECOVERY

REMARKS

ICV, 8/05/96

ICV, 8/05/96

LCS, 8/05/96

ZN
PPM

6975. 17
6952
100.3

347.641
350.4
99.2

7077.06
6952

101 .8

THE ABOVE LCS ASSOCIATED WITH SAMPLE 6-0944.

999244
990244

XCS
BLANK

5.276
3.362

THE ABOVE BLANKS ARE ASSOCIATED WITH SPG 999244.

ICV, 8/22/96N-2710/A
CERTIFIED
RECOVERY

N-2710/A
CERTIFIED
RECOVERY

LCS, 8/22/96

6775.14
6952
97.5

6916.29
6952
99.5

THE ABOVE LCS ASSOCIATED WITH SAMPLES 6-0968 & 6-0969.

ICV, 8/27/96N-2710/A
CERTIFIED
RECOVERY

N-2711/A
CERTIFIED
RECOVERY

6-0978.1
6-0978.2
6-0978R
RPD, LAB DUP
RPD, LAB REP

N-2710/A
CERTIFIED
RECOVERY

ICV, 8/27/96

LAB DUP
LAB REP

LCS, 8/27/96

6839.84
6952
98.4

356.75
350.4
101 .8

651.497
689.11
669.177

5.61
2.68

6875.42
6952
98.9

THE ABOVE LCS ASSOCIATED WITH SAMPLE 6-0978.
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RAW DATA PRINTOUT (QA SAMPLES ANNOTATED)
RICO SITE REMEDIATION
PROJECT NO. 101.9601.052

SAMPLE
LABEL

N-2710/A
N-2711/A
6-0882.1
6-0882.2
6-0882R
999242
990242
N-2710/A
N-2710/A
N-2711/A
6-0897
N-2710/A
N-2710/A
N-2711/A
999243
990243
6-0910
6-0911
N-2710/A
N-2710/A
N-2711/A
6-0914
6-0915
N-2710/A
N-2710/A
N-2711/A
6-0918
6-0919
N-2710/A
N-2710/A
6-0939
N-2710/A
N-2710/A
N-2711/A
6-0944.1
N-2710/A
999244
990244
N-2710/A
6-0968
6-0969
N-2710/A
N-2710/A
N-2711/A
6-0978. 1
6-0978.2
6-0978R
N-2710/A

ZN
PPM

6975.957
374.641
3739.734
3708.899
3919.324

2.538
1.159

7006.042
6936.087
357.606
1133.828
6994.953
6897.206
351.872
2.722

6334.604
16624.346
7052.988
7002.286
361.461
3836.429
1116.985
7071.514
6882.916
345.565
1439.337
2637.194
6858.851
6983.695
422.489
6898.981
6975.166
347.641
2026.085
7077.059

5.276
3.362

6775.142
788.068
1643.174
6916.293
6839.839
356.75
651.497
689.11
669.177
6875.422

REMARKS
ICV, 7/17/96
ICV, 7/17/96

LAB DUP
LAB REP
XCS
BLANK
LCS, 7/17/96
ICV, 7/22/96
ICV, 7/22/96

LCS, 7/22/96
ICV, 7/24/96
ICV, 7/24/96
XCS
BLANK

LCS, 7/24/96
ICV, 7/26/96
ICV, 7/26/96

LCS, 7/26/96
ICV, 7/30/96
ICV, 7/30/96

LCS,
ICV,

7/30/96
8/01/96

LCS, 8/01/96
ICV, 8/05/96
ICV, 8/05/96

LCS, 8/05/96
XCS
BLANK
ICV, 8/22/96

LCS, 8/22/96
ICV, 8/27/96
ICV, 8/27/96

LAB DUP
LAB REP
LCS, 8/27/96
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SAMPLE ANALYSIS REQUEST/CHAIN QF CUSTODY FORM

r>.
U

Samples sent to:

/ a o? il* w/ A»/g.. FOR LAB USE
LAB ID.

Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Ed Schneider

Project Name: Rico Site Remediation
Project Number: I0l.960i.<»aas2
Contact Person: F.d Schneider
Telephone No.: (970) 484-5611

List
Sample Numbers
or Identification

T^f . 00/23
&»«,*(«.• £>-SH-0/

1

- DESCRIBE MATRIX
(Note any unusual properties)

Sa;|

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values: Low, Medium, High)
Describe any special preparation procedures required.

•^I'AC • X' f?«.y -Plw.0r<*t,.<:e,

•-

•

r ~ . . . . — _

SAMPLES RELINQUISHED BY ^~\ SAMPLES RECEIVED BY FORM NO.

J*--^e^c5;-^^»'-/>H^" •^2/^C^. °-^/^'^ //p-/r j_
»— 0- T— ^^ ft. r..

O:\USERSVTYNAS\FORMS\FIELD\SMPLANAL.FRM



SAMPLE ANAT.VSTS RROUFST/rHATN OF CUSTODY FORM ^000023

I
Samples sent to:

A n

«*—jp

Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Ed Schneider

FOR LAB USE
LAB ID.

Project Name: Rico Site Remediation
Project Number: 101.9601.-
Contact Person: Ed Schneider
Telephone No.: (970) 484-3611

Lift
Sample Numbers
or Identification

DESCRIBE MATRIX
(Note any unusual properties)

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values: Low, Medium, High)
Describe any special preparation procedures required.

- A ft -
ff Gol

SAMPLES RELINQUISHED BY SAMPLES RECEIVED BY FORM NO.

O:\USERS\TYN AS\FORMS\FIELD\SMPLANM..FRM



SAMPLE ANAT.VSTS REQTJiyr/rHATN OF CUSTODY FORM 000024
.1" •**

Samples sent to:

A/77

FOR LAB USE
LAB ID.

Address Report, to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Ed Schneider

Project Name: Rico Site Remediation
Project Number: 101. 9601
Contact Person: Ed Schneider
Telephone No.: (970) 484-3611

List
Sample Numbers
or Identification

DESCRIBE MATRIX
(Note any imn«iiq| properties)

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values: Low, Medium, High)
Describe any special preparation procedures required.

Ap
fx.-3C.-0/
OO I 2 4

SAMPLES RELINQUISHED BY SAMPLES RECEIVED BY

O:\USERS\TYNAS\FORMS\FELD\SMPLANAL.FRM



SAMPLE ANALYSTS REQTTFST/rHATN OF CUSTODY FORM Q00029

Samples seat to:

flu-de . MT:

FOR LAB USE
LAB ID

Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Ed Schneider

Project Name: Rico Site Remediation
Project Number: l01-9601'
Contact Person: Ed Schneider
Telephone No.: (970) 484-5611

List
Sample Numbers
or Identification

6««»/«. *•*•*- Pf'Ot
T~aa »* aa i Z f aL"

-

. DESCRIBE MATRIX
(Note any """»np| properties)

Soil

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values: Lowf Medium, High)
Describe any special preparation procedures required.

^,v>6 - X/?F

.

•'

SAMPLES RELINQUISHED BY ^~\ SAMPLES RECEIVED BY FORM NO.

I*-: £^££^*-?/?3/fc'- t+o6- ^^MiM^L -rfvU- tf'lf 4.
f s 'SI ' ' //*- f^llVV 1 f

l-^ ^ - P- - -
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SAMPLE ANALYSIS REOIIRST/m AIN OF CUSTODY FORMQ 0 0 0 2 G

Samples sent to:

I3o<?
MT. 59

FOR LAB USE
LAB ID.

/*
Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Ed Schneider

Project Name: Rico Site Remediation
Project Number:
Contact Person: _Ed Schneider
Telephone No.: (970) 484-3611

List
Sample Numbers
or Identification

DESCRIBE MATRIX
(Note any unusual properties)

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values: Low, Medium, High)
Describe any special preparation procedures required.

pit*
00/27-

- A «-

O:\USERS\TYNASVFORMSVFIEU3\SMPLANAL.FRM



000027
SAMPLE ANALYSIS REOUFST/rTTATN OF CUSTODY FORM' ~

Samples sent to:

MT

FOR LAB USE
LAB ID.

j£*.
<f*4

Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 8052S
Attn: Ed Schneider

Project Name: Rico Site Remediation
Project Number: 101.9601 .«w-05-2
Contact Person: Ed Schneider
Telephone No.: (970) 484-3611

List
Sample Numbers
or Identification

$»mpit.# fX- *C-oZ
T* • tt CO L30

S«»HiX<.* f X-5C- 01
-r-»a # OOl^l

DESCRIBE MATRIX
(Note any unusual properties)

•5«/'/

S.//

• —

(

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values: Low, Medium, High)
Describe any special preparation procedures required.

H.*c -XRP

Z,W- X#f

k

••

SAMPLES RELINQUISHED BY _ SAMPLES RECEIVED BY FORM NO.

— ̂ %^— - ^Af/« - MOO ^jPM£- *JkkL - /^ ; / r" /
*~1Z_^/{~S °- «- W«-- "- r—

O:\USEJJS\TYNASVFaaiiSUWinvcnDi



SAMPLE ANAT.VSTS REOURST/CHATN OF CUSTODY

Samples sent to:

) * 1 1 1 1 i

MT".

FOR LAB USE
LAB ID.

- 20*0
Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Ed Schneider

Project Name: Rico Site Remediation
101.9601 .Project Number:

Contact Person:
Telephone No.: (9701 484-3611

Ed Schneider

List
Sample Numbers
or Identification

*»-»f/c*' FX-S4* o +
Tl« # OQ112. •

f

^=— ̂

SAMPLES REUNQU

«-— rff<:-*Cc~'"" ff- T/ "?(

DESCRmE MATRIX
• (Note any "i"""1 properties)

rf»//

:

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values: Low, Medium, High)
Describe any special preparation procedures required.

?.'of XRF

'.

ISHEDBY /-^j SAMPLES RECEIVED BY FORM NO.

/ssf.- M«> «^W^/ -^t//fe - /*;£• ^z-
**"l=— •^^_^s °" Ti~ Jv^ "~ r~

G:\USERS\TYNAS\FORMS\FIELD\SMPLANAL.FRM



SAMPLE ANALYSTS RRQITRST/rHATN OF CUSTODY FORM, :

Samples sent to:

LAB ID
FOR LAB USE

Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Ed Schneider

Project Name: Rico Site Remediation
Project Number: 101.9601.-3M of z.
Contact Person: Ed Schneider
Telephone No.: (970) 484-3611

List
Sample Numbers
or Identification

JamplZV £X~ *$f • Ol
Tap tf 00133

'

DESCRIBE MATRIX
(Note any vTPtg"al properties)

&,'!

.

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values: Low, Medium, High)
Describe any special preparation procedures required.

2>*«C- XrfP"

i

\

SAMPLES RELINQUISHED BY ^ SAMPLES RECEIVED BY FORM NO.

<-^CZ5fZ,~=*-*/*/'H* r- tfeT; f^^/^ML. -$65kl— IO'.JD <z
is / j /jv i (-^

t*-sr ^ n- ita« tLL— „,„ rm.

G:\USERS\TYNASVFORM5VFIELDXSMPtANAL.niM



fiAMPfJE ANALYSTS RKQTTFST/rHATN OF CUSTODY FORI^° °,° 3 °
• v *•*

Samples sent to:

MT.
FOR LAB USE

LAB ID.

Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80S2S
Attn: Ed Schneider

Project Name: Rico Site Remediation
Project Number: 101.9601.-ess-OSZ
Contact Person: Ed Schneider
Telephone No.: (970) 484-3611

List
Sample Numbers
or Identification

DESCRIBE MATRIX
' (Note «ny iimmml properties)

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values: Low, Medium, High)
Describe any special preparation procedures required.

tf ooi 3-f

x /?

SAMPLES RELINQUISHED BY SAMPLES RECEIVED BY

O:\USERS\TYNASVFORMS\FrELO\SMPLANAL.FRM



SAMPLE ANALYSTS REOUFST/rHAIN OF CTISTODY FORM -

Samples sent to: •

/3d 9 AW
. MT-.

FOR LAB USE
LAB ID.

Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Ed Schneider

Project Name: Rico Site Remediation
Project Number: lQl.960l.«3g-osz
Contact Person: Ed Schneider
Telephone No.: (9701 484-5611

List
Samplo Numbers
or Identification

72^ if co 1 37
£*-,#* 1* JTX- ££> -a/

DESCRIBE MATRIX
(Note «ny «""'pH properties)

5,»//

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values: Low, Medium, High)
Describe any special preparation procedures required.

2/nc.- X f t f

SAMPLES RELINQUISHED BY _ SAMPLES RECEIVED BY FORM NO.

«— -?&&*&& - $&&%, - MOO *-k\di tfit£~ -faki - tf'< ft ^
J~s ^ »- ' - ^y ^ /' „_ /t;-

G:\USERS\TYNAS\FORMS\FtELD\SMPLANAL.FRM
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TECHNICAL MEMORANDUM
on

CONFIRMATION SOIL SAMPLING
AND ANALYSIS RESULTS

for
RICO SITE REMEDIATION PROJECT

Prepared for:

ATLANTIC RICHFIELD COMPANY
444 South Flower Street

Los Angeles, California 90071

Prepared by:

ESA CONSULTANTS INC.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525

November 7, 1996



ESA Consultants Inc.
2637 Midpoint Drive, Suite F, Fort Collins, Colorado 80525
Telephone: (970) 484-3611 » FAX: (970) 484-4118

November 8, 1996
101.9601.051

Richard A. Elliott
Atlantic Richfield Company
444 South Flower Street
Los Angeles, CA 90071

RE: Technical Memorandum - Confirmation Soil Sampling and Analysis Results
Rico Site Remediation Project

Dear Richard:

This Technical Memorandum provides documentation of confirmation soil sampling performed
as proposed for the Rico site remediation project implemented under the Colorado Voluntary
Cleanup and Redevelopment Act. Confirmatory sampling verified the successful removal of either
mine waste rock or mill tailings from the areas specified in the voluntary cleanup design plans for
the following sites:

• Argentine tailings
• Columbia tailings
• Silver Swan mine
• Santa Cruz mine
• Pro Patria tailings
• Shamrock waste rock pile

A reproducible copy for preparation of the project construction completion report has been
provided to Anderson Engineering.

Sincerely,
ESA Consultants Inc.

Edmund J. Schneider
Project Manager

Enclosures

cc: Anderson Engineering (2)

G:\PROJECTS\RJCO\96CORRESWOV1W6\I I08ARCO.LTR

Engineering Geosciences
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TECHNICAL MEMORANDUM
on

CONFIRMATION SOIL SAMPLING AND ANALYSIS RESULTS
for

RICO SITE REMEDIATION PROJECT

Prepared by ES A Consultants Inc.
November 7, 1996

1.0 SUMMARY

This memorandum summarizes the methods and results for confirmation soil sampling
performed subsequent to the removal of mine waste rock or mill tailings in accordance with
Voluntary Cleanup Plans implemented in July 1996 at the following sites in Rico, Colorado:

• Argentine tailings (Pond 4) • . Columbia tailings (southwest corner)
• Silver Swan mine (river banks) • Santa Cruz mine (Winkfield & RGS "Y" tracts)
• Shamrock mine (east river bank) • Pro Patria tailings (entire site)

Confirmatory sampling was performed to verify the removal of mine waste rock or mill
tailings from the areas designated for removal in the site-specific Voluntary Cleanup Plans and
construction drawings. Soil investigations indicate the zinc content of natural bedrock and surficial
materials (i.e., native soil, alluvium and colluvium) within the Town of Rico ranges from 200 ppm to
4,720 ppm. Verification of waste rock or tailings removal from specified areas was accomplished by
sampling and analyzing the underlying soil. Removal work was considered successful if the post
removal zinc content of the soil was less than 4,720 ppm. Additional material was removed and soil
re-sampled where confirmatory sampling results indicated a zinc content greater than 4,720 ppm.

Final post-removal confirmatory analytical results for zinc are summarized by site as follows:

Site Removal Area Sample ID. Zinc (ppm) Remarks

Shamrock east bank EX-SH-01 3,740 Composite
Pro Patria EX-PP-02 3,840 Composite
Santa Cruz EX-SC-02 1,440 Single check

EX-SC-03 2,640 Single check
EX-SC-04 422 Composite

Silver Swan east bank EX-SSE-01 2,030 Composite
Silver Swan west bank EX-SSW-01 788 Composite

EX-SSW-02 1,640 Composite
Columbia tailings south EX-CO-01 651 Composite
Argentine tailings Pond 4 EX-AR-01 1,130 Composite

EX-AR-02 1,120 Composite

G:\PROJECTS\RICO\TEXTATMSOIL. REM



These results confirm the removal actions were successful in the meeting the post-removal maximum
concentration criterion of 4,720 ppm for zinc.

The following sections summarize waste removal and soil sampling and analysis methods.
Appendix A includes copies of the sampling location maps by site, soil sampling field data and
custody/shipping records. The analytical report for the soil samples prepared by Ashe Analytics, Inc.
is included as Appendix B.

2.0 WASTE REMOVAL AND CONSOLIDATION OPERATIONS

Mine waste rock and mill tailings removal and consolidation operations were implemented
in July and fully completed in August 1996 in accordance with site remediation technical
specifications. A combination of conventional excavation methods were used for the removal of mine
waste rock and tailings, including bulldozer, front end loader and tracked hoe/excavator operations.
Haul trucks were used for transport and placement of waste materials consolidated at either the
Columbia site or Argentine site.

The amount of material removed was determined primarily by visual identification by material
type within the approximate boundaries of known waste materials delineated on construction
drawings. The construction contractor was notified of final removal area boundaries during the
course of removal operations. Removal activities were inspected to ensure removal of all visually
identifiable waste material.

Approximately 10,200 c.y. of tailings and mixed tailings and soil material were removed from
Argentine tailings Pond 4 and consolidated with Pond 3 tailings. A combined total of about 23,200
c.y. of waste materials removed from the Columbia (south side), Santa Cruz, Silver Swan, Pro Patria,
and Shamrock sites were consolidated at the Columbia site. In addition, about 7,500 c.y. of material
was removed from within 50 feet of the Dolores River and consolidated at the Silver Swan site.

3.0 SAMPLING LOCATIONS AND METHODS

A total of 11 final confirmation soil samples were collected from the six (6) sites where either
mine waste or tailings removal operations were specified in the cleanup plans and prior to placement
of growth media material. The location of the soil sampling locations are identified on Sheets AT-3,
CT-2, SC-2, SS-2, and OS-1 (see Appendix A). Sample analysis results are listed in Section 1.0. In
addition, two check samples were taken at the Santa Cruz (EX-SC-01) and Pro Patria (EX-PP-01)
to confirm visual indications that excavation of additional material would be necessary in order to
complete removal operations at these sites. The zinc content of both check samples exceeded the
criterion for successful removal.

All except two of the final soil samples were collected as an aliquot of a composite of grab
samples of equal proportions sampled from a depth interval of 0-6 inches. Two of the three Santa
Cruz site samples were single point samples of soil from a depth interval of 0-6 inches. The
composite samples consisted of five sub-samples: one sub-sample from the center of the sampling

2 G:\PROJECTS\RICO\TEXT\TMSOILREM



location and four more sub-samples from discrete points 10 to 20 feet from the center point in a box
pattern. Each sub-sample was sieved through a No. 4 (4.76 mm) stainless steel sieve to remove
coarse materials and debris. Each of the composite sub-samples and single point samples were
throughly mixed in a stainless steel bowl using a stainless steel spoon. After mixing, the sample
composite was quartered and a sample aliquot from one of the quarters was placed in a certified
contaminant-free 8 ounce high density polyethylene sample bottle. Each sample bottle was sealed,
labeled and stored in a shipping box. All bottled samples remained in the custody of the sampler until
shipped to the analytical laboratory. Custody was maintained by the sampler and the analytical
laboratory according to standard chain-of-custody procedures and documentation. Chain-of-Custody
and shipping records are provided in Appendix A.

4.0 SAMPLE ANALYSIS METHOD

All confirmatory soil sample analyses for total zinc concentration were analyzed by x-ray
fluorescence (XRF) spectroscopy using the laboratory-grade instrumentation and sample preparation
methods developed by Ashe Analytics, Inc. and. approved for Clark Fork River Superfund site
investigations (Montana). Analyses were performed by Ashe Analytics, Inc. under the protocol
defined in the following document:

"Clark Fork River Superfund Site Investigations Laboratory Analytical Procedure for X-Ray
Fluorescence Analysis of Solid Media: I. Laboratory-Grade Instrumentation method.
Prepared for ARCO, Anaconda, Montana. Ashe Analytics, Inc., Butte, Montana. October
1995."

The Ashe analytical report for the Rico sample analyses is provided as Appendix B. The
report includes analytical results, QA/QC information, method detection limits, raw data output, and
sample log, sample preparation and chain-of-custody records.

G:\PROJECTS\RJCO\TEXT\TMSOILREM



APPENDIX A

SOIL SAMPLING
LOCATION MAPS

AND FIELD RECORDS
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Waste Removal Confirmation
Soil Sampling Locations)
(Criterion: Zn < 4,720 ppm)

EX-AR-01
Zn = 1,130 ppm

EX-AR-02
Zn = 1,120 ppm

n« »'•«' *»: V» ATLANTIC RICHFEU) COMPANY
RICO SITE REMEDIATION

RICO. COLORADO
ESA CONSULTANTS INC

* fcrt*^ *Wto r. r<rt CtBte. 0*. M

ARGENTINE TAIUNGS
GRADING PUN - PONDS 2. 3 AND 4 AT-3



Waste Removal Confirmation
Soil Sampling Location(s)
(Criterion: Zn < 4,720 ppm)

^

£c^

\N>

COVtJttD IPASIFffOCg Off TJJUHG A/tfAS

ant
man
ui oner ftKiutm arts
sat, mt- tfa no £'scmnrt / - atom nu* ti

COLUMBIA TAIUNGS
GRADING PUN

imn*

Xffk

ATLANTIC RICHHEID COMPANY
RICO SITE REMEDIATION

RICO. COLORADO
ESA CONSULTANTS INC

> MM. ••«• r. Krt CbllM. C*. M
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Waste Removal Confirmation
Soil Sampling Location^)
(Criterion: Zn < 4,720 ppm)

Zn = 1,440 ppm

EX-SC-03
Zn = 2,640 ppm

Waste Removal Confirmation
Soil Sampling Location^)
(Criterion: Zn < 4,720 ppm)

-Or T»r,-.» ***

'

ATLANTIC RICHFEU) COMPANY
RICO SITE REMEDIATION ESA CONSULTANTS INC SANTA CRUZ MINE AREA

GRADING PUN SC-2



EX-SSW-01
Zn = 788 ppm

Waste Removal Confirmation
Soil Sampling Location^)
(Criterion: Zn < 4,720 ppm)Waste Removal Confirmation

Soil Sampling Location(s)
(Criterion: Zn < 4,720 ppm)

EX-SSW-02 .y a1""
Zn = 1.640

Zn = 2,030 ppm

WMI l'-M* HV1 •/• ATLANTIC RICHnElD COMPANY
RICO SITE REMEDIATION CONSULTANTS INC

SILVER SWAN
CIUDIHC, PUN SS-2



EX-SH-01
Zn = 3,740

Waste Removal Confirmation
Soil Sampling Location^)
(Criterion: Zn < 4,720 ppm)

ATUNTIC RICHFIELD COUPANY
IUCO SITK. REMEDIATION RICO SITE REMEDIATION

RimnCIAI. WASTE RKMOVAI.ESA CONSULTANTS INC



ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, CO 80525

(970) 484-3611 (970) 484-4118 FAX

SOIL SAMPLING
FIELD DATA FORM

Project Name: Rico Site Remediation
Project Number: 101.9601 .-933
Date: _
Weather Conditions: Temperature: 72

Sampling Personnel (Signatures):
f

Photo. Roll #: R2.

*Tie picture numbers to samples below, if any

SOIL SAMPLES

Tag Sample
Number Number

1. 00 /23 £X-5//-0/

Depth Below
Grade/Depth Laboratory

Sample Type Interval Time Analysis Location

2.

4.
5.
6.
7.
8.
9.
10.

O:\PROJECTS\RICO\TEXTACQCM.MAN\SOILSMPL.FRM



SAMPLE ANALYSTS REQUEST/CHAIN OF CUSTODY FORM

Samples sent to:
AsMf f\f

MT. 5"970/
FOR LAB USE

LAB ID.

Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Ed Schneider

Project Name: Rico Site Remediation
Project Number: 101.9601- —
Contact Person: Ed Schneider
Telephone No.: (970) 484-3611

List
Sample Numbers
or Identification

T-~J • oo'zz
Sa-tf/t- '/="*• SH -01

DESCRIBE MATRIX
(Note any unusual properties)

5a;|

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values: Low, Medium, High)
Describe any special preparation procedures required.

-2//\c • X- f?& v -P/M.<?r <<it.f>(.£,

SAMPLES RELINQUISHED BY SAMPLES RECEIVED BY FORM NO.
r i^-f- J^~r—~~ iu_ ~7/!l 1*•"" ̂ s35^< .̂r "* 'i i"/96r-r.tf^j£~ 5î « 0« ' T-: ^

C_J <^ -1
T'n « m: D^r. T^M: t» i .: D^c TM<:
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ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, CO 80525

(970) 484-3611 (970) 484-4118 FAX

SOIL SAMPLING
FIELD DATA FORM

Project Name: Rico Site Remediation
Project Number: 101.9601 .-9M
Date: 7/19/9/,* . / /3Q
Weather Conditions:. Temperature: 3-5

Sampling Personnel (Signatures):

^ — ( ---- '

Photo. Roll #:

•"Tie picture numbers to samples below, if any

SOIL SAMPLES

Tag
Number

2.

Depth Below
Sample Grade/Depth Laboratory
Number Sample Type Interval Time Analysis Location
£"X-4fl-fll Soi'f 0-(e" //3D 7i"ne.-KRF Araa/i iV-uz - A^^Slv AreoJS ZSff Pko-fos Rl t # I, *2

S^>t4>>/» Ploritd^ a o dra.«^r^c AT' 3

3.
4.
5.
6.
7.
8.
9.
10.

G:\PROJECTS\RICO\TEXT\CQCM.MAhnsOILSMPL.FRM



SAMPLE ANALYSIS REQTJEST/CHAIN OF CUSTODY FORM

Samples sent to:
A n

FOR LAB USE
LAB ID.

Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Ed Schneider

Project Name: Rico Site Remediation
Project Number: 101. 9601. -332- <y;g;^
Contact Person: Ed Schneider
Telephone No.: (970) 484-5611

List
Sample Numbers
or Identification

3**»/>/«.f*£-;c-AR-«/
Tfka IP &Ot"2.S

I

•

DESCRIBE MATRIX
(Note any unusual properties)

Sofl

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values: Low, Medium, High)
Describe any special preparation procedures required.

•^/Vc. - XfiP

SAMPLES RELINQUISHED BY SAMPLES RECEIVED BY FORM NO.

*— £jte&s*z, —7/l9/1t>*- 1-400 ^~ - /7

G:\USERS\TYNAS\FORMS\FDELD\SMPLANAL.FRM



-n WORLDWIDE..
EXPRESS
(INTERNATIONAL).' "i (; See'-lrisfructjbns'.on back. Call 1 TBpO-PICK:UPS (800-742-5877) ••«

[ j for a'dd.ltlgnal[ Jnforma'tlbh. t1,-!-'"':'-'-''-'": ««i«i(»"•«•»«««"»»«"«

-SATURDAY -•• i—
™ -.PICKUP>.-,.- . .»„ . .

I a«fc»iim.iuiM. . . L—

D

**:•. • <r;\«r «fc.^.'f-.^. ..i :• ... i. . ••i*-^ ....- ..
t~| 71 An AddlOaul Handling Chargi ipplm tor

I | IMrm-'SftoVataiclloni: ••••»•-•<••• - • • •" •
i NAME T?-M»»^j^ft'Ai-t-f:* .•*-^-.-.'.-; ̂  -.•;>ii

D;.,. ' . P' ' '

.FjDRT.wCOLL-INS .,- r..«:£>b> '^"''

STREET ADDRESS . . .r.

i • i . •• fiiir.iiiiiiiiiiiiiiiiiiiiiiMiiu



ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, CO 80525

(970) 484-3611 (970) 484-4118 FAX

SOIL SAMPLING
FIELD DATA FORM

Project Name: Rico Site Remediation^
Project Number: 101.9601 AZ
Date: 'T-/22/9& o93n
Weather Conditions: ^/^r- .

Sampling Personnel (Signatures):

SOIL SAMPLES

Temperature:

Photo. Roll #:

*Tie picture numbers to samples below, if any

Tag
Number

Sample
Number

Depth Below
Grade/Depth Laboratory

Sample Type Interval Time Analysis Location

2.

4.
5.
6.
7.
8.
9.
10.

^V^-

G:\PROJECTS\RICO\TEXTVCQCM.MAN\SOILSMPL.FRM



SAMPf ,F, ANALYSTS REQTTEST/CHAIN OF rTTSTDDV FORM

Samples sent to:
Aafce.

v/k,. MT.

FOR LAB USE
LAB ID

Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Ed Schneider

Project Name: Rico Site Remediation
Project Number: 101.9601.
Contact Person: Ed Schneider
Telephone No.: (970) 484-3611

I List
Sample Numbers
or Identification

3»*,flt. «tf FK- 3C.- Oj
•7-6.0 *" OO/Z4

DESCRIBE MATRIX
(Note any unusual properties)

£o>*l

,

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values: Low, Medium, High)
Describe any special preparation procedures required.

2,V»£- X/?F
• '

SAMPLES RELINQUISHED BY SAMPLES RECEIVED BY FORM NO.

1 *— ̂ ^GZ&Zr^^/zz/K,*- Moo «*— •- «- -3^
f J '—J ^r. i» — o«e r— * r, i i- D*E n— :

..
G:\USERS\TYNAS\FORMS\FIELD\SMPLANAL.FRM



UPS Next Day Al
UPS Worldwide E x e s s

S n i p p i n g Doc i£ m e n t

SHIPPER'S

COPY

WORLDWIDE
EXPRESS
ONTERNATIONAL)

'NEXT DAY rn
AIR

See instructions on back. Call 1-800-PICK-Ui'S (800-742-5877)
or additional Information. ••--.• — • - •- FOR woRUJwre EXPRESS SHPUBITS i—I DOCUMENTS

UPS SHIPPER NO. / UPS BILLING NO.

ta Addttnd Handing Charge ipf**! tar owtati

^76^*4fl<t-3611

n n a D D

COMPANY

ESA CONSULTANTS'^.'
/ '• v* "' /"• 1

\" V ' , { \ ' -> '"
•i. v . ».̂ y.' » •.•A"-

STREETvAOOflESS .-• \\j\l v

2637. MltiPOINT PR STE F
2P CODE

PGRT COLLINS
2 EXTREME1LY URGENT DELIVERY TO

NAME

CO 80525 . QRECaVER'S/TMROPARTrSUPSAfXT.NO.ORMAJORCBEOnCARPNO. EXBRATION ||

I I I I /

ill!
TELEPHONE I I I I I I I

THIRD PARTY'S COMPANY NAME
i i i i

COMPANY

STREET ADDRESS DEPT./FLOOR

1509
QTY AND STATE (INCLUOG COUNTRY IF INTERNATIONAO

. . Mr.

010191120 9/95 W _J



ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, CO 80525

(970) 484-3611 (970) 484-4118 FAX

SOIL SAMPLING
FIELD DATA FORM

Project Name: Rico Site Remediation
Project Number; 101. 9601.-953 QS2
Date: T-fZSffo O830
Weather Conditions: 6/e Temperature:

Sampling Personnel (Signatures):
Z-

Photo. Roll #: /?3

"Tie picture numbers to samples below, if any

SOIL SAMPLES

Tag Sample
Number Number

1. naiZlo &/.-PP-OI

Depth Below
Grade/Depth Laboratory

Sample Type Interval Time Analysis Location

2. Plo-fkJ on At*,*.'** <OS-/
3.

s

4. ' -
5.
6.
7.
8.
9.
10.

G:\PROJECTS\RICO\TEXT\CQCM.MAN\SOILSMPL.FRM



SAMPT,F, ANALYSTS REOUKST/CHATN OF CUSTODY FORM

Samples sent to:

A/c
Bu-tie. . MT

FOR LAB USE
LAB ID_

Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Ed Schneider

Project Name: Rico Site Remediation
Project Number:
Contact Person: Ed Schneider
Telephone No.: (970) 484-3611

List
Sample Numbers
or Identification

DESCRIBE MATRIX
(Note any unusual properties)

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values: Low, Medium, High)
Describe any special preparation procedures required.

- Pf-
go tZ(e

SAMPLES RELINQUISHED BY

45
SAMPLES RECEIVED BY FORM NO.

4

G:\USERS\TYNAS\FORMS\FEELD\SMPLANAL.FRM



UPS Next Day Air®
UPS Worldwide Express

S h i p p i n g D o c u m e n t

See instructions on back. Call 1 -800-PICK-UPS (800-742-5877)
for additional information.

ENTER"LTR"
IF LETTER

DIMENSIONAL

>/ I I

ZONE

I I

[ NEXT DAY
AIR DWORLDWIDE

EXPRESS
(INTERNATIONAL)

TRACKING NUMBER

UPS SHIPPER No. / UPS BILLING No.

2233Z6 ' ' '

FOB WOBUJWM EXPRESS SHPUENTS I—I
I IrVjiv». I 1 ONLY

—1 SATURDAY
. PICKUP D SA

£
SATURDAY
DELIVERY

COMPANY /

pti A rnMCii i T

MTHPnTMT

STREET)

2637
CITY AND STATE

pnRT mil INS

OPTIONAL
SERVICES

HANDLING
CHARGE

TOTAL
CHARGES

METHOD
OF

PAYMENT

AMOUNT

D C.O.D.
issssr̂WS C.0.0. at» AMOUNT

DAn Adtftionil HwdBng Owo« appba to niuki
torra. SM insvuctiont.

ZIP CODE

CD flQS25

SHIPPER'S
COPY

Bu. BU.TMV
PAHTV A»PK>M fcUi.a y^

D D D D D,

2 EXTREMELY URGENT DELIVERY TO
NAME. TELEPHONE

III

-i!
-!!

0 RECEIVER'S / THIRD PAHTTS UPS Aca. NO. OH MAXW CREOTT CARD No.

I I I I I I I I I- .1 I I i i i t J__\

AND STATE [INCIUOE COUNTRV IF INTERNATIONAL)

0101911209/95 W
_J



ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, CO 80525

(970) 484-3611 (970) 484-4118 FAX

SOIL SAMPLING
FIELD DATA FORM

Project Name: Rico Site Remediation
Project Number: 101. 9601 .-952-
Date: ~? / 2$ /9G>
Weather Conditions: d^t'cast . i/\/£/v»,. Temperature:

Sampling Personnel (Signatures): •~&'*&%ZS? \̂***~-' • Photo. Roll #:

"Tie picture numbers to samples below, if any

SOIL SAMPLES

Depth Below
Tag Sample Grade/Depth Laboratory
Number Number Sample Type Interval Time Analysis Location

1. A6fZ7 £X-pP-oZ 5<y// d)-6>" WO &*e.-KRF Prtro

3.
4. '.
5.
6. ;
7.
s. :
9.
10

G:\PROJECTS\RICO\TEXTiCQCM.MAN\SOILSMPL.FRM



SAMPLE ANALYSIS REQUEST/rHATN OF CUSTODY FORM

Samples sent to:

13 o<?
ĵjfa

Avt.
FOR LAB USB

LAB ID.

Address Report to:
1SSA Consultants Inc.
2637 Midpoint Drive, Suite F
Port Collins, Colorado 80525
Attn: Ed Schneider

Project Name: Rico Site Remediation
Project Number: 101.9601; " "
Contact Person: Ed Schneider
Telephone No.: C970) 484-3611

List
Sample Numbers
or Identification

£X- Pf~oZ
TUfW ffd/2?- •
e*^tit.* f X ' A K - e z
«ru* 4* aa/fn

•

DBSCRIBB MATRIX
(Note any unusual propwtws)

&//

A/;

t

LIST ANALYTES TO BE DBTBRMINBD
(Oive uticipatad range of value*: Low, Medium, High)
Describe any ipecuJ preparation procedures required.

a**& • X#F
&»£, • X&F

SAMPLES RBLINQUKHBD BY SAMPLES RECEIVED BY FORM NO.

v*^^Z*^eo *~?/2shfa*~ M0O *~~ *" lw <
*Ji^**r (_/ CM. ftea ^^^ b» IW.

O:\USBRS\TYNAS\FORMS\F tBU)\SMPLANAL.FRM



SHIPPER'S

COPY

DIMENSIONAL
WEIGHT

Npyr HAY I 1 VvORLDWlOENEXT DAY RESS

FOR womwioE EXPRESS SHIPMEHTS DOCUMENTS
ONLYI 1 UNLY

Did 521 Oil 5 SATURDAY
RCKUP

SATURDAY
DELIVERY

UPS SHIPPER NO. / UPS BILLJNQ NO.

5907.223326 i i i 8800X!
REFERENCE NUMBER. . ..

An MaMond Hmolng Ctwfle ipplM tor arttn

ESA CQNSP

UPS Next Day Air®
UPS Worldwide Express

S h i p p i n g

See instructions on back. Call 1-800-PICK-UPS (800-742-5877)
for additional Information.

TRACKING NUMBER

1 SHIPMENT FROM
SHIPPER'S

UPS
ACCOUNT

NO.

• • C.
26ST. rtfpVaiNT PR STE F

>WANO»§.TATE ZIP CODE

FORT CCLLINS CO 80525
EXTREMELY URGENT DELIVERY TO

177

168

135

NAME . TELEPHONE

TSkn AsKf UnietfZS-lAK)
COMPANY ^ ^-

Q RECEIVER'S / THIRD PAHTTS UPS Acer. No. OR MAJOR CREDIT CARD NO. EXPIRATION

|
THIRD PARTY'S COMPANY NAME

STREET ADDRESS

130*? Kav/ Ave..
DEPTVFLOOR

STREET ADDRESS

CITY AND STATE ZIP CODE

CTTY AND STATE (INCLUDE COUNTRY IF INTERNATIONAL)

. MT,
ZIP CODE

f»

-I
IJKS

0 SHIPPER'S V
SlGNATURE A

DATE OF SHI !H

0101911209/95 W _J



ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, CO 80525

(970) 484-3611 (970) 484-4118 FAX

SOIL SAMPLING
FIELD DATA FORM

Project Name: Rico Site Remediation
Project Number: 101. 9601 r&5?
Date:
Weather Conditions: Temperature:

Sampling Personnel (Signatures):
C.

Photo. Roll #:

Tie picture numbers to samples below, if any

SOIL SAMPLES

Tag
Number

Depth Below
Sample Grade/Depth Laboratory
Number Sample Type Interval Time Analysis Location

2 fiOlSI £"Y-6d-rt3 Soi'|-0r*».i/£- O-(s" /70O 2?i'4c.-X/*F 3«n-ft>, fou* • A/ £ Area- r£T 23 24 Plo-HtAon- Sc.- 2

3. O O I 2 9 A M - 3 £ - f l l So/I -0r<»«ni'<i- rt- k " /7i9O AS/ne./tonl,'fc,4/t* So*+et tfu? • */£ fl(*t^ 1ST 13 24 . Pltr^JL o*Sc-2,

4.
5.
6.
7.
8.
9.
10.

G:\PROJECTS\IUCO\TEXT\CQCM.MAN^OILSMPL.FRM



SAMPLE ANALYSIS REQUEST/CHAIN OF CUSTODY FORM

Samples sent to: .

fB09
S9*9I

FOR LAB USE
LAB ID.

Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Ed Schneider

Project Name: Rico Site Remediation
Project Number: joi^seor. —
Contact Person: Pd Srhneider
Telephone No.: (970) 484-3611

List
Sample Numbers
or Identification

&•*,?*.•*• fX-SC'OZ
r*i*f" 661*0 •

&***pH,i* jrx-fc-e>l
Tfciir a a ill

— fc i. , .• i -i ni .ji^ — ••J^J^P^IBI y •

SAMPLES REUNQU1

DESCRIBE MATRIX
(Note any udusual properties)

«5*,7

Si//

[SHED BY SA1

LIST ANALYTBS TO DB DETERMINED
(Give anticipated range of values: Low, Medium, High)
Describe any special preparation procedures required.

Z»Vit • XfiF

?,W- X/PF

VIPLES RECEIVED BY FORM NO.

•*— ̂ 4a£*s^-*-'*fa/i&*- Meo *— «^ «- ^
•P .̂ ^XC-^ »« «*— %— ' P^ n-

O:\USERS\TYNAS\PORMSmELD\SMPLANAL.FRM



0101 5S1 DIB M D SATURDAY I—I SATURDAY
PICKUP | DELIVERY

REFERENCE NUMBER

_ UI>SJi|ext_Day_Air®
UPS Worldwide Express

S h i p p i n g D o c u m e n t

See Instructions on back. Call 1-800-PICK-UPS (800-742-5877)
for additional Information.

TRACKING NUMBER

1 SHIPMENT FROM
SHIPPERS

UPS
ACCOUNT

NO.

STREETcApDRE6S-
V **"

T\ Htb'PtfTNT "PR STE F
ZIP CODE

CO fiOS?5PORT COLLINS
• EXTREMELY URGENT DELIVERY TO
NAME TELEPHONE

srja=1j*«j ...
Q RECEIVER'S/ THIRD PARTY-S UPS Acer. No. OB MAJOR CREDIT CARD NO. EXPIRATION jjh i, ; ,

I i i i i II i i i i i i i i i

COMPANY

STREET ADDRESS

A\/e./
DEPT ./FLOOR

CITY AND STATE (IMCUTOE COUNTRY IF INTERNATIONAL)

. Mr.
ZIP CODE , .....

0101911209/95 W



ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, CO 80525

(970) 484-3611 (970) 484-4118 FAX

SOIL SAMPLING
FIELD DATA FORM

Project Name: Rico Site Remediation
Project Number; 101.9601/633-O5Z.
Date: 7/3//^
Weather Conditions: Temperature:

Sampling Personnel (Signatures): Photo. Roll #: RS

"Tie picture numbers to samples below, if any

SOIL SAMPLES

Tag Sample
Number Number

2.
3.

Depth Below
Grade/Depth Laboratory

Sample Type Interval Time Analysis Location

P/<r4kJi on SA«>,-f Sc - Z

4.
5.
6.
7.
8.
9.
10.

G :\PROJECTS\RICO\TEXT\CQCM.MAI^SOILSMPL. FRM



SAMPLE ANALYSIS REQURST/CHATN OF CUSTODY FORM

Samples sent to:
^fc Tabu Aak^

/30?

MT-.

FOR LAB USE
LAB ID_

- 2030
Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Ed Schneider

Project Name: Rico Site Remediation
Project Number: I0l.960l.-053-ogz
Contact Person: Ed Schneider
Telephone No.: (970) 484-5611

List
Sample Numbers
or Identification

*»">f/t»" fX- **•• <* +
7*« tf On 132.

;

DESCRIBE MATRIX
(Note any unusual properties)

Soil

•

.

•'.

"

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values: Low, Medium, High)
Describe any special preparation procedures required.

?.v»c-XRF

'. ..

SAMPLES RELINQUISHED BY SAMPLES RECEIVED BY FORM NO.

"'J~r*^^5^7^— * "*"" 7f*' /?£tw /*40& «v— D-= r-= J^.

«*«~— ̂ ^ ) 0" r~* rt i IMK twi
1

O:\USERS\TYN AS\FORMS\rini.n\SMPI.ANAI..FRM



UPS Next Day Air®
UPS Worldwide Express

S h i p p i n g D o c u m e ' n t

See instructions on back. Call 1-800-PICK-UPS (800-742-5877)
for additional Information. *

TRACKING NUMBER

1 SHIPMENT FROM

DID1) SSI 013 3

I ACCOUNT
NO.

| UPS SHIPPER NO. y-UPS BILLING NO. pSjijii-

REFERENCE NUMBER

COMPANY

ZIP CODE

WEIGHT
ENTER "LTR"

IF LETTER

DIMENSIONAL
WEIGHT

t

ZONE

I 1 WORLDWIDE
EXPRESS

I 1 (INTERNATIONAL)

I FOB WORLDWIDE EXPRESS SHIPMENTS
MM in T h t* ban » Mpmrt crtj

I p»n»»c)OQ«i»Mc<noiuiii«ioiilv*« DDOCUMENTS
ONLY

D SA

E

ATURDAY
IEUVERY

COLLINS CO
EXTREMELY URGENT DELIVERY TO

TELEPHONE

COMPANY

'68 STREET ADDRESS DEPTyFLOOR

CrrY AND STATE (INCLUDE COUNTRY IF INTERNATIONM.)

. MT",

OPTIONAL
SERVICES

ADDITIONAL
HANDLING
CHARGE

TOTAL
CHARGES

METHOD
OF

PAYMENT

i DECLARED VALUE

AMOUNT

D C.O.D.

i AMOUNT

An AddHanrt Hin«n» Chvgt «pplM (or urttln

SHIPPER'S

COPY

i Iill;

Bu. BuTmo
nzNBt rum

a a . a. a
.HB(»eMau<tMi>.ba

i'i

naijp
.... Bjratjtliil

Cvn*n*Tif\u 5E*tfQ RECEivEffs/ THIRD PARTTS UPS ACCT. NO. OR MAJOR CREOTT CARD NO. EXPIRATION

I i i " i i l l i i 11 t t i i
THIRD PARTY-S COMPANY NAME

STREET ADDRESS

Cmr AND STATE ZIP CODE

«'*•£«££, |̂™p\ DATE OF SHIPMENT Wl
7 13] !?&> llfi

010191120 9/95 W



ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, CO 80525

(970) 484-3611 (970) 484-4118 FAX

SOIL SAMPLING
FIELD DATA FORM

Project Name: Rico Site Remediation
Project Number: 101.9601 .«g- O5i
Date: IS I* 19(s
Weather Conditions: <?it.*r

Sampling Personnel (Signatures):

Temperature:

SOIL SAMPLES

Photo. Roll #:

Tie picture numbers to samples below, if any

Tag
Number

1. OO J33
2.

Sample
Number

Depth Below
Grade/Depth Laboratory

Sample Type Interval Time Analysis Location
j2s;

£5-2

4.
5.
6.
7.
8.
9.
10.

O:\PROreCTS\RICO\TEXT\CQCM.MAN\SOILSMPL.FRM



SAMPLE ANALYSIS KEPT JEST/CHAIN OF CUSTODY FORM

Samples sent to:

i3o<f
U-&. . MT.

FOR LAB USE
LAB ID.

Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Ed Schneider

Project Name: Rico Site Remediation
Project Number: lQl.960l.-0M
Contact Person: F.H Schneider
Telephone No.: (970) 484-3611

List
Sample Numbers
or Identification

4»mfie.lf £X- *SF ' Ol
-r«f# oot33

DESCRIBE MATRIX
(Note any unusual properties)

&fl

•

.

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values; Low, Medium, High)
Describe any special preparation procedures required.

2V«fc-X*F

SAMPLES RELINQUISHED BY SAMPLES RECEIVED BY FORM NO.

"-T'̂ Z îiu • — "- %/Z/?&> "- I40fr •*— "*= r~ <£•

fp iT* ^ — ̂  Dita Tkc T1_ ChM Vmf.

O:\USERS\TYNAS\FORMS\PIP.I.n\SMPI -AN A1..FRM



I

C

UPS Next Day Air
UPS Worldwide Express

S h i p p i n g

. See Instructions on back. Call 1-800-PICK-UPS (600-742-5677)
: for additional Information.

ENTER "LTH"
IFIETTEH

A/ H>.

DIMENSIONAL
WEIGHT

ZONE

Nnrr DAv I 1 WORLDWIDENEXT DAY EXPRESS
I "'" I 1 (INTERNATIONAL)

TRACKING NUMBER

1 SHIPMENT FROM
SHIPPERS

UPS
ACCOUNT

NO.

. REFERENCE NI

1.960).

UPS SHIPPER NO. / UPS BILLJNQ NO.

23392^ ' '' ' fe^j^58

NAME

COMPANY

Cmr

FDRT COLLINS CO

ZIP CODE

: 80525
2 EXTREMELY URGENT! DELIVERY TO

NAME TELEPHONE

COMPANY

'68 STREET ADDRESS /

.35 i3df fa*/ Avc.,
DEPTVFLOOH

CITY AND STATE (INCLUDE COUNTRY IF INTERNATIONAL) ZIP CODE

Mr

\ I

FOR WOmDWIOE EXPRESS SHIPMENTS

0101 521 01M S
DOCUMENTS
ONLY

• i—i SATURDAY i—i SATURDAY
| | PICKUP^ . . | | DELIVERY^

OPTIONAL
SERVICES

HANDLING
CHARGE

TOTAL
CHARGES

METHOD
OF

PAYMENT

I DECLARED VALUE <
CVMnM>l»KMf i

OM «p » noo.
9*W SI 00. M ft AMOUNT

I—I C.O.D.
I tC.O.O,««»
I UMrfMtfi1 ' l»»co.o.»gi AMOUNT

D/>n AddflorMl Htntfhg Ourg* tppfln tar otrtatn
toma. SM tflstnxflorn.

SHIPPER'S
COPY

1
ilij
1"

if!

mi!
Bu. BU.THMO

Rccene< Punr AUSKM

D D D
^, . —fi j§l

I i I I I /
THIRD PARTY'S COMPANY NAME

STREET ADDRESS

mjii!
CITY AND STATE ZIP CODE 1.in

- J S s J

Q SHIPPER'S
SIGNATURE C.^at.

T^
010191120 9/95 W -J



ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, CO 80525

(970) 484-3611 (970) 484-4118 FAX

SOIL SAMPLING
FIELD DATA FORM

Project Name! Rico Site Remediation
Project Number! 101.9601.-953-O5Z.

Date:
Weather Conditions: fa s* Temperature:

Sampling Personnel (Signatures):
/ 7

/a? Photo. Roll #:JL

"Tie picture numbers to samples below, if any

SOIL SAMPLES

Tag Sample
Number Number

*_•

J £J ^C

3 Ooi3£ E"x-&U~M
4.
5.
fi.
7.
8.
Q.
10.

Depth Below
Grade/Depth Laboratory

Sample Type Interval Time Analysis Location
\)oil (5'6r 13*46 £i '<i£'X£F £i'/Lflr£t*rar* VJt&T' B*ifi<^<ao Ma/n P.'/e. (on ff^S't ft'^e. )

J° >° K & a niA. ^e> lore^ Kt v*t r- . IBI **" %tff %£• Plcrfftff oaStwf SS-Z
'. ^«,Y ^V»" M/^ ZiW- //?r 5"//«^y,«5i.A,« /^^/ • ,5V/.,yyW X)r€«L \4>r4-K o-T M«,'n /=V»P.

7557 f» 7 4 ? A ^^/ ^u^>v ^ L ^« A^ ^?^ o
£u4 "^ 4b #/ O& • / rC* rf^Gf, & *t ^ylCCf ^?^J™ JQ

G:\PROreCTS\RICO\TEXT\CQCM.MAN\SOILSMPL.FRM



SAMPLE ANALYSTS REOURST/CHAIN OF CUSTODY FORM

Samples sent to:

/3d9
u -Hf̂  . MT.

FOR LAB USE
LAB ID_

Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Ed Schneider

Project Name: Rico Site Remediation
Project Number: lQl.960i.-eag-osz
Contact Person: Ed Schneider
Telephone No.: (970) 484-3611

List
Sample Numbers
or Identification

** »lflt. * £"K -S3 W- OJ
Toy #00134

$A-t/»/C*<FX-;«V03e
TiJ * 6Ot35

f

DESCRIBE MATRDC
(Note any unusual properties)

go.'l
.

5*,1/

—— ̂  ^— — ̂  —

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values: Low, Medium, High)
Describe any special preparation procedures required.

2,ViA- Yrf F

2, W.- X/?f

SAMPLES RELINQUISHED BY SAMPLES RECEIVED BY FORM NO.

*-^&L&^p~°-8/2lf?(0
r-' I4oo s^~ "-= r~ o

^' (-J ~ ' ~ - - -

G:\USERS\TYNAS\FORMS\FIELD\SMPLANAL.FRM



UPS Next Day Air®
UPS Worldwide Express

S h i p p i n g D o c u m e n t

See instructions on back. Call 1 -800-PICK-UPS (800-742-5877)
for additional Information.

TRACKING NUMBER 551 021 3
1 SHIPMENT FROM

ACCOUNT
NO

I UPS SHIPPER NO. / UPS BILLING No. |»p.-fORjUPSjUSE

i i i IPftfifriQqa
REFERENCE NUMBER

NAME

COMPANY

ESA CONSUL

Hlt>PtJTNT PR STE F

FORT COLLINS

ZIP CODE

CO 80525
EXTREMELY URGENT DELIVERY TO

NAME — - TELEPHONE .

177
COMPANY.

168 STREET ADDRESS '

13S

DEPTVFLOOR

QTY AND STATE (INCLUDE COUNTRY IF INTERNATIONAL)

. MTV

OPTIONAL
SERVICES

ADDITIONAL
HANDLING
CHARGE

TOTAL I
CHARGES

METHOD
OF

PAYMENT

ENTER "LTR '
IF LETTER

DIMENSIONAL
WEIGHT

i I

ZONE

WORLDWIDE
EXPRESS
(INTERNATIONAL)

iATURDAY

D DECLARED VALUE «
COTMjoiuiMM! i
praMM IB B1100. For *dMd
SuTSiTltO. •« MMMM. AMOUNT

D C.O.D.
• COa.v«rw
•OMGMdCNlHM
UPS C.O.O. kg K AMOUNT

AnMdnonit Hmfflno Chogt lppto> toe MrtaJn

SHIPPER'S

COPY

ill'
k-p !— •;* *i i
*!l:

Bu. BU.THID
RtccvCT ram AXCTCTM M«3TB<

D D D D D

_-jlJ»,t);J*«=*f) it ?B

C ,̂ jSslSSSJU
l**a< tilCMUViillj}

Miini:*,! l>. l*i^

Q RECEIVER-S /THIRD PARTY'S UPS Acer. NO. OH MAJOR CREDTT CARD NO. EXPIRATION ylt

. I i I i I I I i i i i i I I I
THIRD PARTY'S COMPANY NAME

STREET ADDRESS

QTY AND STATE ZIP CODE

Sjt

Q SHIPPER'S V
SIGNATURE A

- I'lPATE OF SHIPMENT jfJ.
5 121 /96> till

010191120 9/95 W



^ ESA Consultants Inc.
\-—/ 2637 Midpoint Drive, Suite F

~ Fort Collins, CO 80525
(970) 484-3611 (970) 484-4118 FAX

SOIL SAMPLING
FIELD DATA FORM

Project Name: Rico Site Remediation
Project Number 101.9601.-653-O5Z.
Date: fi/Z&l9(e>
Weather Conditions: tfutrcAS-t_.

Sampling Personnel (Signatures):

Temperature:

Photo. Roll #: -f?8—• K9

"Tie picture numbers to samples below, if any

SOIL SAMPLES

Tag
Number

Sample
Number

Depth Below
Grade/Depth Laboratory

Sample Type Interval Time Analysis
Sa/y a- 6" /It*

Location
-f C«l**iA.'o. Pile.

2. asr

4.
5.
6.
7.
8.
9.
10.

G:\PROJECTS\RICO\TEXT\CQCM.MArASOILSMPL.FRM



SAMPLE ANALYSIS REQTfRST/CHATN OF riTSTOnY FORM

Samples sent to:

'369
. MT- S970J

FOR LAB USE
LAB ID_

Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Ed Schneider

Project Name: Rico Site Remediation
Project Number: 1Q1.9601.-&52-O5Z
Contact Person: Ed Schneider
Telephone No.: (970) 484-3611

List
Sample Numbers
or Identification

~fo.y If GO /3f
sv-y,* tffx-eo-a/

DESCRIBE MATRIX
(Note any nniiciia| properties)

S*sl

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values: Low, Medium, High)
Describe any special preparation procedures required.

Xi 'n fXf t r

SAMPLES RELINQUISHED BY SAMPLES RECEIVED BY FORM NO.

*—- ?̂ Z5[%*̂ pS- •- ^<V?/0 "~ MOO "— "* "- //j
f*J*m~*' IU« TU. -_ - IU. n.c

O:\USERS\TYNAS\FORMS\FIELD\SMPI-ANAL.FRM



- CO -

UPS Next Day Air
UPS Worldwide Express

l i p p i n g [

ENTER LIH
IF LFTTFR

L ZONE

See Instructions on back. Call 1-800-PICK-UPS (800-742-5877) -•» j
for additional Information. !•*««•«•••«••-«>••«

iLDWIOE ...
IESS

(INTERNATIONAL)

UPS SHIPPER NO. / UPS BILUNQ Na

REFERENCE NUMBER ,..-,..

Rico ""Tii&botf
NAME ,,..>. ,,-.«,̂  „••»„,. ' . . . .

FOR woRuJwoe EXPRESS SHIPMENTS
I mxmaiarmcaaroamrmS!'***. L_|0NI-Y •':••

~i SATURDAY(ROAY • i—i SATURDAY
UP - .• -. I . DELIVERY .,..••.
n^torm. .. I I »~^ ••ii«•••

OPTIONAL
SERVICES

DECLARED VALUE .
Ca«»i»«.iiini«M| L.D DECLARED V
Ca«»i»«.iiiniPCMKMO IB to lioa
M*wa*wTifi^M» 'AMOUNT

sscaaig^SST"1 "" AMOUNT
6 flCOITIOMAL

1 HANDLING
CHARGE

TOTAL I
CHARGES

i • .
* rrl. An MOBontt Hmdftig
| | tarn*. SM tamctow.

MGTHOD
OF

PAYMENT

ZIP CODE
"•** .'•> ' ,- • • • •*•- •' -wM*! •

41Q Ultib^gS

_SHIPPER'jS
— COPY '•'.'

I

-I-ii

"$i
-^—

Bu BU.THBO
Emss*

a;cr:a;n;n D

2 EXTREMELY URGENT DELIVERY TO
NAME. ., .- -..«»- TELEPHONE. - .

COMPANY

STREET ADDRESS OEPTVFtOOH

135
CITY AND STATE (INCLUDE COUNTRY IF INTERNATIONAL) ;.ZIP-COOE , >. • f*

B l > ,-r~ ^^<T-f"ii:': : |-' : €1 SHIPPER'S
irfng. . M/> O7/y/ _ _ • • - • SIGNATURE

THIRD PAKTrs COMPANY NAME

0101911209/95

' -I



APPENDIX B

ANALYTICAL REPORT
ASHE ANALYTICS, INC.

G:\PROJECTS\RICO\TEXnTMSOILREM



Ashe
Analytics, Inc.
P.O. Box 4172 * Butte, Montana 59701
(406) 723-2080

September 12, 1996

Mr. Ed Schneider
ESA CONSULTANTS, INC.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525

RE: RICO SITE REMEDIATION Analytical Report
Project 101.9601.052

Dear Mr. Schneider:

Attached is the analytical report for samples relating to
the Rico site remediation (Pr6ject 101.9601.052).

Samples were received in good condition. They are being
held, in ambient laboratory conditions, for final
disposition instructions. The laboratory is locked and
secured when not occupied.

Analyses were performed under the protocol defined in the
"Laboratory Analytical Procedures for x-ray fluorescence
analysis of solid media. I: Laboratory-grade instrumentation
method" dated October, 1995. A copy is attached for
information. No violations of the QA/QC standards occurred
to cause any re-analyses.

No unusual events which could affect the analytical results
occurred during the analysis period.

cerely,

Ashe, PhD
Pres i dent
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ANALYTICAL RESULTS
RICO SITE REMEDIATION
PROJECT NO. 101.9601.052

LABORATORY
SAMPLE
NUMBER

6-0882.1
6-0897
6-0910
6-0911
6-0914
6-0915
6-0918
6-0919
6-0939
6-0944
6-0968
6-0969
6-0978.1

SAMPLE
I.D.
EX-SH-01
EX-AR-01
EX-SC-01
EX-PP-01
EX-PP-02
EX-AR-02
EX-SC-02
EX-SC-03
EX-SC-04
EX-SSE-01
EX-SSW-01
EX-SSW-02
EX-CB^-Cl

Zinc
(mg/kg)

3740
1130
6330
16600
3840
1120
1440
2640
422
2030
788
1640
651

SAMPLE
PREP
GROUP

999242
999242
999243
999243
999243
999243
999243
999243
999243
999243
999244
999244
999244



QA/QC SAMPLES
RICO SITE REMEDIATION
PROJECT NO. 101.9601.052

OOftOflSf

SAMPLE
LABEL

N-2710/A
CERTIFIED
RECOVERY

N-271 I/A
CERTIFIED
RECOVERY

REMARKS
ICV, 7/17/96

ICV, 7/17/96

6-0882.1
6-0882.2 LAB DUP
6-0882R LAB REP
RPD, LAB DUP
RPD, LAB REP

999242
990242

XCS
BLANK

ZN
PPM

6975.96
6952
100.3

374.641
350.4
106.9

3739.73
3708.9

3919.32
0.83
4.69

2.538
1. 159

THE ABOVE BLANKS ARE ASSOCIATED WITH SPG 999242

N-2710/A
CERTIFIED
RECOVERY

LCS, 7/17/96 7006.04
6952
100.8

THE ABOVE LCS ASSOCIATED WITH SAMPLE 6-0882,

N-2710/A
CERTIFIED
RECOVERY

N-2711/A
CERTIFIED
RECOVERY

N-2710/A
CERTIFIED
RECOVERY

ICV, 7/22/96

ICV, 7/22/96

LCS, 7/22/96

6936.09
6952
99.8

357.606
350.4
102.1

6994.95
6952
100.6

THE ABOVE LCS ASSOCIATED WITH SAMPLE 6-0897.

N-2710/A
CERTIFIED
RECOVERY

ICV, 7/24/96 6897.21
6952
99.2



000004

SAMPLE
LABEL

N-2711/A
CERTIFIED
RECOVERY

999243
990243

REMARKS

ICV, 7/24/96

XCS
BLANK

ZN
PPM

351.872
350.4
100.4

2.722

THE ABOVE BLANKS ARE ASSOCIATED WITH SPG 999243.

N-2710/A LCS, 7/24/96 7052.99
CERTIFIED 6952
RECOVERY 101.5

THE ABOVE LCS ASSOCIATED WITH SAMPLES 6-0910 & 6-0911.

N-2710/A ICV, 7/26/96 7002.29
CERTIFIED 6952
RECOVERY 100.7

N-2711/A ICV, 7/26/96 361.461
CERTIFIED 350.4
RECOVERY 103.2

N-2710/A LCS, 7/26/96 7071.51
CERTIFIED 6952
RECOVERY 101.7

THE ABOVE LCS ASSOCIATED WITH SAMPLES 6-0914 & 6-0915.

N-2710/A ICV, 7/30/96 6882.92
CERTIFIED 6952
RECOVERY 99.0 '

N-2711/A ICV, 7/30/96 345.565
CERTIFIED 350.4
RECOVERY 98.6

N-2710/A LCS, 7/30/96 6858.85
CERTIFIED 6952
RECOVERY 98.7

THE ABOVE LCS ASSOCIATED WITH SAMPLES 6-0918 & 6-0919.

N-2710/A ICV, 8/01/96 6983.7
CERTIFIED 6952
RECOVERY 100.5

N-2710/A LCS, 8/01/96 6898.98
CERTIFIED 6952
RECOVERY 99.2



000 0"d

THE ABOVE LCS ASSOCIATED WITH SAMPLE 6-0939.

SAMPLE
LABEL

N-2710/A
CERTIFIED
RECOVERY

N-2711/A
CERTIFIED
RECOVERY

N-2710/A
CERTIFIED
RECOVERY

REMARKS

ICV, 8/05/96

ICV, 8/05/96

LCS, 8/05/96

ZN
PPM

6975. 17
6952
100.3

347.641
350.4
99.2

7077.06
6952

, 101.8

THE ABOVE LCS ASSOCIATED WITH SAMPLE 6-0944.

999244
990244

XCS
BLANK

5.276
3.362

THE ABOVE BLANKS ARE ASSOCIATED WITH SPG 999244.

ICV, 8/22/96N-2710/A
CERTIFIED
RECOVERY

N-2710/A
CERTIFIED
RECOVERY

LCS, 8/22/96

6775.14
6952
97.5

6916.29
6952
99.5

THE ABOVE LCS ASSOCIATED WITH SAMPLES 6-0968 & 6-0969.

ICV, 8/27/96N-2710/A
CERTIFIED
RECOVERY

N-2711/A
CERTIFIED
RECOVERY

6-0978. 1
6-0978.2
6-0978R
RPD, LAB DUP
RPD, LAB REP

N-2710/A
CERTIFIED
RECOVERY

ICV, 8/27/96

LAB DUP
LAB REP

LCS, 8/27/96

6839.84
6952
98.4

356.75
350.4
101.8

651.497
689.11
669.177

5.61
2.68

6875.42
6952
98.9

THE ABOVE LCS ASSOCIATED WITH SAMPLE 6-0978.



OftOi'OC

3rd QUARTER, 1996

(Measured on July 24 through July 27, 1996)

MDL LOQ
(rag/kg) . (mg/kg)

Copper 11.6 38.7
Zinc 13.8 46.0
Arsenic 7.8 26.0
Cadmium 2.9 9.5
Lead 6.2 20.7
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RAW DATA PRINTOUT (QA SAMPLES ANNOTATED)
RICO SITE REMEDIATION
PROJECT NO. 101.9601.052

SAMPLE
LABEL

N-2710/A
N-2711/A
6-0882.1
6-0882.2
6-0882R
999242
990242
N-2710/A
N-2710/A
N-2711/A
6-0897
N-2710/A
N-2710/A
N-2711/A
999243
990243
6-0910
6-0911
N-2710/A
N-2710/A
N-2711/A
6-0914
6-0915
N-2710/A
N-2710/A
N-2711/A
6-0918
6-0919
N-2710/A
N-2710/A
6-0939
N-2710/A
N-2710/A
N-2711/A
6-0944. 1
N-2710/A
999244
990244
N-2710/A
6-0968
6-0969
N-2710/A
N-2710/A
N-2711/A
6-0978.1
6-0978.2
6-0978R
N-2710/A

ZN
PPM

6975.957
374.641
3739.734
3708.899
3919.324

2.538
1. 159

7006.042
6936.087
357.606
1133.828
6994.953
6897.206
351.872
2.722

6334.604
16624.346
7052.988
7002.286
361.461
3836.429
1116.985
7071.514
6882.916
345.565
1439.337
2637.194
6858.851
6983.695
422.489
6898.981
6975.166
347.641
2026.085
7077.059

5.276
3.362

6775.142
788.068
1643.174
6916.293
6839.839
356.75
651.497
689. 11
669.177
6875.422

REMARKS
ICV, 7/17/96
ICV, 7/17/96

LAB DUP
LAB REP
XCS
BLANK
LCS, 7/17/96
ICV, 7/22/96
ICV, 7/22/96

LCS, 7/22/96
ICV, 7/24/96
ICV, 7/24/96
XCS
BLANK

LCS, 7/24/96
ICV, 7/26/96
ICV, 7/26/96

LCS, 7/26/96
ICV, 7/30/96
ICV, 7/30/96

LCS, 7/30/96
ICV, 8/01/96

LCS, 8/01/96
ICV, 8/05/96
ICV, 8/05/96

LCS, 8/05/96
XCS
BLANK
ICV, 8/22/96

LCS, 8/22/96
ICV, 8/27/96
ICV, 8/27/96

LAB DUP
LAB REP
LCS, 8/27/96
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SAMPLE ANALYSTS REQUEST/CHAIN OF CUSTODY FORM
W

Samples sent to:

MT.
40(0} 7Z2>~ 2010

FOR LAB USE
LABID.

Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Ed Schneider

Project Name: Rico Site Remediation
Project Number: I0l.960l.<*a0sg
Contact Person: Ed Schneider
Telephone No.: (970) 484-3611

List
Sample Numbers
or Identification

-r-~» • 00/21
£am«fe.* &X-5H-O/

. DESCRIBE MATRIX
(Note any unusual properties)

5a;|

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values: Low, Medium, High)
Describe any special preparatidn procedures required.

•2i'*e • y- f?*v -Pli4.0r<**i.<:e,

.

•

SAMPLES RELINQUISHED BY ^—^ SAMPLES RECEIVED BY FORM NO.

— •^sss&r-^/^*-/-HT ^^/^/ -7/^/- //p.vr 4
'» i t>" r— IT, i, [,«. r^«

O:\USERS\TYNAS\FORMS\FffiLD\SMPLAN AL.FRM



SAMPTJR ANALYSTS REQUttST/PHATN OF CUSTODY FORM .. 000023

Samples sent to:

FOR LAB USE
LAB ID.

Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Ed Schneider

Project Name: Rico Site Remediation
101.9601.-&•*>•<; .5^Project Number:

Contact Person: Ed Schneider
Telephone No.: (970) 484-3611

List
Sample Numbers
or Identification

3*/n/>/<. •* £"X - A R - o y
Tit a If AafiSuay £L

DESCRIBE MATRIX
(Note any \in».s»«l properties)

5«?H

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values: Low, Medium, High)
Describe any special preparation procedures required.

-Z'AC. - XftP

t

SAMPLES RELINQUISHED BY r\ SAMPLES DECEIVED BY FORM NO.

»ip— f^J>,<^-«=: n- 7//Vj
- ^**fOf<: A^E-T '/''/% '- Hoc *-^kaJ^ fafaf*- *-£*>-/&- 1&; yj- o

i. 1 1 -^ {^/ I— 1— h^fc. Ite I—

G:\USERS\TYNAS\FORMSVFIELD\SMPLANAL.FRM



SAMPLE ANALYSIS RRQTJFST/rHAIN OF CUSTODY FORM Q00024
''./.•. —

Samples sent to:

I 30?
FOR LAB USE

LAB ID.

Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Ed Schneider

101.9601 .-Wfr or z
Project Name: Rico Site Remediation
Project Number:
Contact Person:.
Telephone No.: (970) 484-3611

Ed Schneider.

List
Sample Numbers
or Identification

^•mflt- tf £"*.- *C- Of
7~&o *r OO/24

DESCRIBE MATRIX
(Note any unusual properties)

£0>'l " ?>an4* Crv."*

S,'+C

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values: Low, Medium, High)
Describe any special preparation procedures required.

2iV>£ - X/?f=~

'•

SAMPLES RELINQUISHED BY /^j SAMPLES RECEIVED BY FORM NO.

-^G&***»-'r/**(i6~ MGO ^Aftftf -%<///*- Of;*/' 3
•^-^ '—•' «- *. ysr ' J r «. ^

O:\USERS\TYN AS\FORMS\FIELD\SMPLANAL.FRM



SAMPLE ANALYSIS RKQIJFST/rHATN OF CUSTODY FORM QQ002S
. f .• f

Samples sent to:

flu-rfe, , MT.

FOR LAB USE
LAB ID.

Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Ed Schneider

Project Name: Rico Site Remediation
Project Number: 101.9601^80
Contact Person: pd Schneider
Telephone No.: (970) 484-5611

List
Sample Numbers
or Identification

64m pie.#-ff*- PP-ol
fa a ** aa i Zff1 7

-

DESCRIBE MATRIX
(Note any nmicnal properties)

5o,'l

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values: Low* Medium, High)
Describe any special preparation procedures required.

F,vi6 - XRf

•'

SAMPLES RELINQUISHED BY "*"> SAMPLES RECEIVED BY FORM NO.

*-^G^C^»-?/r3/lt«-/-wt5- ^$<£;WJL -tfyfa- rf'rt^ 4
, . 'SI 1 • // — T K . - ^ , — Jf*^pf<f .. W.J.I f 1 __ |

-. ' ^ ' ' BM r. /•/ o^ r— .

^

G:\USERS\TYNAS\FORMS\FIELD\SMPLANAL.FRM



SAMPLE ANALYSIS RRQIJFST/rH/VTN OF CUSTODY FQRMQQ0020

Samples sent to:

13 0<?
MT.

FOR LAB USE
LAB ID.

Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Ed Schneider

Project Name: Rico Site Remediation
Project Number: 101.9601;
Contact Person: F.d Schneider
Telephone No.: (970) 484-3611

List
Sample Numbers
or Identification

DESCRIBE MATRIX
(Note any unusual properties)

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values: Low, Medium, High)
Describe any special preparation procedures required.

plt.1t
00/27-

•*?-

O:\USER5\TYNAS\FORMS\FIEU5\SMPLANAL.FRM



SAMPLE ANALYSIS REQf IFST/CHAIN OF ClI.STODY FORM'

£ Samples seat to:

000027

kauj

MT

FOR LAB USE
LAB ID.

A

Address Report to:
ESA Consultants Inc.
2637 Midpoinl Drive, Suite F
Fort Collins, Colorado 80525
Attn: Ed Schneider

Project Name: Rico Site Remediation
Project Number: lQl.960i.««-05-g
Contact Person: F.cl Schneider
Telephone No.: (9701 484-3611

List
Sample Number*
or Identification

Simple. # fX-3t-oZ
r^i^f 00/30

«

S«j»/*e* ex-SC'Ol
-r-*.a #• aoi"$l

— 3 r- ~

SAMPLES RELINQU

DESCRIBE MATRIX
(Note any ununul properties)

5ft//

S,//

• —

1

ISHED BY SAJ

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values: Low, Medium, High)
Describe any special preparation procedures required.

Z,V>c -X&F

?,W • XP?

t,

•

• f^ • r , . - - • .•— -a-^^^i-a..j -- - SS

^PLES RECEIVED BY FORM NO.

, — £tzgpr*-*ifaiii*Moo ^4j(!M£- o-fckl,*- jo\i^ /./ )/ ) fl*^ rjui- — (j>^ycx - A- ^

O:\U.SERS\TVNASVPOIULlsiPrpiniciJDi AU^



SAMPLE ANALYSTS REQUEST/CHAIN OF CUSTODY FORlVt

Samples sent to:

/3O<?

Ml",

FOR LAB USE
LAB ID.

i=A

Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Ed Schneider

Project Name: Rico Site Remediation
Project Number:
Contact Person: Ed Schneider
Telephone No.: (970) 484-3611

List
Sample Number*
or Identification

*»«V/fc*' £*•*<•• <**>
T;J« it- ooi^z. •

(

DESCRIBE MATRIX
' (Note any nrnisuil properties)

3ofl

'

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values: Low, Medium, High)
Describe any special preparation procedures required.

J.V.C- XRP

'.

SAMPLES RELINOUISHED BY S~\ SAMPLES RECEIVED BY FORM NO.

•^*^ffi=> - 7/3>iK»- HOO ^7$J\M*£ -#!t/kL - loiu y-
«X^S ^ J »-' T«. *ijL D« Th.
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U M M i : •

SAMPLE ANALYSTS RROUFST/rHATN OF CUSTODY FORM, :

Samples sent to:

-.'£«> Jo<

£9101

FOR LAB USE
LAB ID.

Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Ed Schneider

Project Name: Rico Site Remediation
Project Number: I0l.960i*» «fz.
Contact Person: Ed Schneider
Telephone No.: (970) 484-3611

List
Sample Numbers
or Identification

4»*,(Ht.ir fx- **ff * Oi
Tap*? 001 33

DESCRIBE MATRIX
(Note any unusual properties)

&/I

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values: Low, Medium, High)
Describe any special preparation procedures required.

2Vo£ - X AF

i

*,

SAMPLES RELINQUISHED BY ^ SAMPLES RECEIVED BY FORM NO.

•^^ZZfZ-^f-zlz/n^ Mct>j *^fr&j^£_ -fakl— io\Jv e
IS ( J y jV i U>

s**ar ^ — ' D*< Tb. /'T^ "^ Tfa"
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SAMPI.R ANALYSTS REQUEST /PHAIN OF CUSTODY

Samples sent to:

#,., MT.
FOR LAB USE

LAB ID.

Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80S2S
Attn: Ed Schneider

Project Name: Rico Site Remediation
Project Number: 101.9601.-633-OS £
Contact Person: Ed Schneider
Telephone No.: (970) 484-3611

List
Sample Numbers
or Identification

J4«i//c *>TX- S3W-o;
Tia if" 00 1 3-4-

J.
**~fn* e\-*sv*<a

fff # ooiSS jUrr
7 tj>W

SAMPLES RELINQU

DESCRIBE MATRIX
• (Note any yqmiti«l properties)

^9/V

5*,V

=

ISHED BY X-N SA1

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values: Low, Medium, High)
Describe any special preparation procedures required.

2iYif • yff F

2/m- • X/?f

-

;

MPLES RECEIVED BY FORM NO.

•^%2.^~^/?//fe,- /*» --N^/^^-^^ or; ?<- 9
^— ̂  ( — X a- r«. *!̂ ^ **" "~
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SAMPLE ANALYSTS REQTJRST/CHATN OF CUSTODY FORM ;

Samples sent to:

A-S*t?

MT~ S970J
(fobJ 7-ZZ-20t£>

Address Report to:
ESA Consultants Inc.
2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
Attn: Ed Schneider

FOR LAB USE
LAB ID.

Project Name: Rico Site Remediation
Project Number: 101.9601 .-932-OS z
Contact Person: Ed Schneider
Telephone No.: C970") 484-3611

List
Sample Number*
or Identification

7&f» J^ 00 /3T
£+~0* *f£'x- co -a/

p«««^^P»««__^_^_^ .̂.̂ l_^B^B^^^HB«I^^^^^Hi«

DESCRIBE MATRIX
(Note any unusual properties)

Sa,'l

LIST ANALYTES TO BE DETERMINED
(Give anticipated range of values: Low, Medium, High)
Describe any special preparation procedures required.

2. •*!«.• XftF"

SAMPLES RELINQUISHED BY _ SAMPLES RECEIVED BY FORM NO.

«— *?&&.£&& - ^<v«& *- /-c«o — tk/ 6h£. —&&L ̂  tf; ft /*
J-J & ~ • - ^7^ Jr**. lo-

G:\USERS\TYNAS\FORMS\FIELD\SMPLANAL.FRM



060032



APPENDIX B

ARGENTINE TAILINGS
ENGINEERING DATA/CALCULATIONS

• Bl HYDROLOGY
B1A RUNON/RUNOFF CALCULATIONS
BIB SILVER CREEK HYDROLOGY

• B2 HYDRAULIC FACILITIES

• B3 GEOTECHNICAL DATA

• B4 SLOPE STABILITY ANALYSES

• B5 WETLANDS DESIGN

• B6 TAILINGS VOLUME AND ASSAY DATA



Bl HYDROLOGY

B1A RUNON/RUNOFF CALCULATIONS
BIB SILVER CREEK HYDROLOGY



B1A RUNON/RUNOFF CALCULATIONS



Summary of Results

Job:
Project:
By:
Re:

101.9502
Rico
ACJ
100-yr basin runoff

Basin
Number
Santa Cruz
Silver Swan
Columbia Tailings
Argentine Tailings

A7
A5
A8
A9
A3
A10
A6
Silver Creek Basin

Nickname
Pile Runoff
Pile Runoff
Pile Runoff
Pile Runoff -Area A
Pile Runoff -Area A, B
Pile Runoff - Area A,B,C

Spear Slide
Sulphur Creek
(at Argentine Tailings)

Area
(acres)

0.75
1.3
3.3
5.3

10.3
11.5

16
58
76

142
154
192
521

4000

Time of
Concentration

(mini
4.4

18.6
22.6

23
27.5
31.4
16.3
19.8
22.4
24.1
11.3
24.0
43.8
58.8

'- Maximum Flow Path

Horizontal
Length

(ft)
160
315
800

1050
1650
2150
1250
3950
5750
6350
2500
8250

11800
21800

Vertical
Drop

(ft)
33
9

12
20
85

115
350

1500
2000
1790
1639
3400
3371
3481

Average
Slope
(ft/ft)
21%

3%
2%
2%
5%
5%

28%
38%
35%
28%
66%
41%
29%
16%

Average
Water

Velocity*
(fps)

0.6
0.3
0.6
0.8
1.0
1.1
1.3
3.6
4.5
4.6
4.4
6.2
4.7
6.3

Q(cfs)

Rational
Method

s^JiSt&ifcif̂ lf̂
ÎH!#?

|W*" "f^S
s- "\\3t1j3
^ If"" jMwfr:

«1> »*£'$
"""""29

37
66
98
90

174
1205

TR-55
.
-
-
-
.
.

9.0
•i>S1P̂
"sCJ^^W
'\o~-H \^QQ

3-iiiŝ  3%f̂l̂ hff
liOJllitSjIt
"" 408

Regional
Regression

0.9
1.3
2.4
3.4
5.5
5.9
7.5
19
23
35
38
44
89

^5 ^vW^J^

Q/A
(cfs/ac)

4.27
2.54
2.33
2.32
2.07
1.90
0.54
0.45
0.37
0.35
0.47
0.32
0.19
0.09

100-YR DESIGN FLOW
1E4

1E-1
1E-1 1EO 1E1 1E2

Basin Area (acres)
1E3 1E4

Calculated using slope distance. Overland and
shallow concentrated flow times included.

16:58:35 08/02/95 S:\ARCO\RICO\HYDSUM.WB1



Attachment B1A-1
Rainfall Data



Me»n of 8t»nd*rd
lie. »f . ee.ttpsrtBd j srrsr ef

jbt. rokrt» citimatV
(inches)

South Plate. Republican.
Manias, and Omarron River

San Juan, Upper Rio Grande,
Upper Colorado, and Gunnfson
Rrwf Baslrtt and Green Rrvef
Baj/n bslow confluence with the
Tampa Rfver £2)

Yampa and Green Hlver Bislns
abof«cocffu9r»e*
Tampa Rivera (3)

ftarth Plate (4)

Y _ 1 onn^ w-/Wlt*JW*/A»'J
'" ~ 1̂ 97 4. 0439COWOVXJJ

— 0.008Z

Y' = ~;*ou * o.*Q£cxj(?;/yo)]
* = 0.494 + 0.7S5COW/XJJ

Yl "= °-°i9 + 0711 coyoc./xj]
v + O.OOU
'•- = 0.338 +

•f-O.OOU

0.94

.95

.90

»..= 0.671

.#>

.43

.91

75

73

8$
as

99

79
I

9O

85
1 Humbert rn parentheses refer to geographic region* «hmm in Sgurs 19. See text for more eorjipJet* c(e*eripfron.

U« of variables . i
Y, = 2-yr 1-V estimated value •
TK. « lO&yr l^ir tjtlmated value

X. —^yr Z4-hr vafuc from p«»cfpltath)fvf«KJueney ««p«
X, = lOO^rr S îr valye from pr^CipitaUqivh^uAocr m»ca
X< = 100-yr 2A4if value from pre<ipitatio<vfrequ<ncy rmps
2 =poirtf.etew»tion in hundrtdi of feet

0.074

.317

.035

.290

.031

.141

.062

.236

15 pefcto. «((& tome brffrldoil OSeecacci « lu^a « *0 to 50
pcroent. Abo* toll thr tudon< have dlgmocu greater .thaH 10
p<rcwi. TV" tfflertntti livtoie cW fic^vK'u./ viJuA eooipvted
from u losaal (cries of rataliQ wriouaa otJy would be dUEcrrac
from I&OK oinjpmtil at tR-pntifltuSoa vrloe. tad r»o J*piiTj«
i^tji oC f i cctpfUtcoo^rc^QCDcy imps vcrc ucto^J.

SoovtiO oluuvtijoat kn iudc u ooJj- about 15 peneat ot
(he. predpiutioa raulora mad in thk ftnd .̂ For thii renoo. *

1.01

2.6S

0.72
1.96

CUO

1.04

0.60

1.71

1... .

. .
«t*dj oonVl not be nude bjr direct nctbodi.

Soet note cacrwIUI eema Au t̂ Use cdjkf katf of itx jw. •
•crict <Dot»Jii;«« Mljr vaNei f<X (be NUy » Octtber pOVn w«
eonifuml wWi (b* MTW) that «4> bu*4 CM ninfall ooty. Tbc two
Jertn vcn m pMd igrotroent,! txcrfX for a t%b( bbi •
hi#«r T&hiei (of d»e M»r » 6e«e^«f •»»?«. This bU*
firm «ocx brgc amotma 'M t>u October ind cxrljr Majr occwritif
u i«»w ud ihu rxdudot ftom «t< *»iet»n-oolr **&*•. Tbe iver-
MT iiSmyxt h 00)7 «bo«( 4 pnvcot, Mlh PQ OTmUtcnt prefer-

'

.
Two Ktt ctf mtft wera pii^ialuJ (or Cbiondo. The ErW ic<

wti of toinul nipt bned- 9K podptuiioa d*a (com iTJ
"*»*» o( the jtir vjthoat ngtid o the type et preriphiilotx: rain,
nia ta4 loow nixed, ifl nvr«, tutt; ttt. The icoond serin taici
pndptoiSpa nhui froa dt« nooflu.Miy la October. No uteapt
•Bttsde la iW» Rcand wit* lo tfffntnci!**! between lrp<» of
P"KlpitatieQ occurring vtdkla Ibex ftuxrths. but cbe IntcstisUkmi
"fWoetd la ilx precccilng prr.yjjyhlnfcjtc fe« thoc oaf«wU)
Ttntiatlt (he rtlun tfal wutdd be obuiaed by rnloj * <bu
•edej m»dc up o< prccipitwtoa :e*ecu «fi»t «« r»d«i»dy oun.
"̂0* d>u tor oo!» p*rt ft <!x *csr were rssi 'J»«!« jpjps hs*e

beeti U niber tiut iridi »
return period in yetn (t&. 32-43).

Duration (mln)
Ratio to ;.fv

5
0.29

10
0.45

15
OJ7

30

from US. Weittvr Bare*, 7«er.rtc^ Pape/ No. 40.

Procedures for Estimatinc Values for
Durations Other Than 6 and 24 Mrs

Tbe boplirnil sup* ia thii Adai »re tor 6- and 24-h( tm-
tlom. For ratty hjrdrolofjc putpowi, njucs (or otfior duntwoj ue
oeenMry. Such vtJurt eta be eifitMtcd mfrtj the *- »nd 24-hr
mipf <nd ifie cmpt<e*J cwthods oucliflrd In (he Wknvbij wctjotu.
The procedure! detailed below for obtitmoj K 2-. aad 3-hr ccti-
oulet «r<n dodopcd rpraSciHj for tha Ailu. The procedtfm
For obainm« cvimuei for los Am l-ta dunu'oa ud tor 12-hr
duration were adopted from Wearitcr S*rta* Trekked P*ptr So.
40 <U£. Weatfier Bureau IMI) oety ifier-' ' '

^ («-«i.) p^e^ t̂lMweft.
, -cErcKioa Krocoing ucluiquci wen tnod

to develop e<ia«tooi for ettinn^ i-j,r Jur« î viJuej, T=«*»o
M « »«»e «cwniag procen were mui-iul to tbose Hi«

determined eiair/ from the. ra«pt of tta Atlaj or freea
avxllible topoj^fWc aupi.

The 11 woctera lUto were teputted btto tennl p»gr.pbi:
Citt. Tho repoa, wtn dtotea oa (he b*xk of

regictB arc putMflj .
u>d UM •« M OverUy on tbe praapinrioo-f remieoer Bups, tboc
res««a «re octfioed oq Sjws 1>. Tbc fim Cblonrfo irpoo > p«t
of *e «t>on dat Ea to UM em o< rfx CocdneoUl K»V4f lad
u "^ ** "^ S>fl|re * CH'*' ""* SKnuwnte Moonttim tod
Bxwcn of UK ffirwle wparuMj rAe dnioips buto Of tbe NorU,

"*1 R<rert- h C Cofando
• . . un

1. fi«. Ui The Kcond rejSoa conutti of. ilui «re»
**>** br tf* Sla ;«n. L'pper Ri> Orvrfe. Upper Cofe™^ ted
C"Mi«RrTOt

era half of New
of dx »

Jep. The truM r^loa i, th*
Divide ud (be erat

iraioed br tbe Y«np,
Oma Wrer tborc to eoofloeooa with OM Yu

J, fiR. 19). A xtull portoq o< Coteo*. dnioed by

11.

1 • " n=*o* •ch»< portoa e< Wyoming «nd MOOI»M

are. a*
la

IS.
r ^»- rtrlnfoll Cntr v
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KXo)(X»/XJ] can be regarded w the 6-hr rjluc cuncf (be (lope
of (he l«X eoonecdng the 6- a«d 24-fcl Txhicc for the ipproprUac
return period

Al «Wi any scpusllaa loto retrom, the boundary can only
be regarded at (He diarpctt portion of « zaed of tran£uMt between
rejionj. Tnae eounJoaj have been *3tcd for boundary dnnonn-
DWtttx by mmprnfin «aluea King c^uidacj (ram both ride* of fie
boundary. Dilemma v«c foood 10 be nratlj under L5 percent.
However, il a nggcsted (hit when computing cuimiio; aioaj or
vhhid * (rur oulet eX a crpooil boundary compuunaa* be made
using equation applicable 10 ear* repoa and tbat lie average of
itich oampumioiit be- adopted.

«* 1-fcr ozn:in(ud<»-b«auc<>C7 mbcs far
tM~ccm 1 tad [<M yrt. The l-hr nlu£> for the 2- ud

lOO-yr return £en<xfa CM be ftXKel oa the mxaognsi of fipire 6
» otKiia valuct ftic ntun periods grace*- tfun 2 yn or leu Ibaa
100 yn. Draw i lUi^tx Iqtc counujing (he 2- sad 100-yr vmlu«
ami oMu} the <teiretf fctnrn-period vmlna from the «o<ocier«ni-

Kitmatt IK Z- Md >4kr (12*. «o<f IW-mlrt pir
o obuia rtfimiut </

Illustration of Use of Precipitation-Frequency
Mapsj Diagrams, and Equations

To.ilKutrstc the use o(.thccc cn,>pt. vmJuci feerc ivad (rom
î ira 2b to 31 Cor ifce pouu « 39*00" N. and 106'OQ" W. Tbea
nlucx ur liown in bofdfroe type in table 13 Tic values read
(nun the mifu tSeutd be f*xicd on the return-period doignm of
601R 6 because (1) DOC tfl poiaa ue u ealy K> (ocatc <x> m miei
of oMf>«!»j IK l*w«4e-loa(it«de iatenoctioai. (2) there ma/ be
some Jight rcpstraikm difference! in primittf. and (3) predce
<nte<voUiX>a bcl«rcn tsoftpcs B difficult. This hii beeo done (oj
che 24-hr ralucs In table 13 (&g. It>) iod a line of bat fit ha,
been dnrrrn wbjectincl;. On this rtoeugran. (he line fitt like diet
rather «rfl. Had any polaM devuud "Mî jtHy fron the line. Cic
vl([K vouJd hire been mead from the Una and (be new
uihulnurd in table 13 and adopted in preference lo the

vajwct for 2 or 3 bo. plot (be I. and 6-hr mluet {root (be Adw On
the appropriate nomogrun of rtjwi: 16. Draw a draught Cne eoo-
aaaiaf the 1- and 6-hr nluo. and rc4d (be 2- and J-hr •aim
Crocn thtf Aoeaograjoi. Tbzx notBOCraai is iodepcodcnl of return
period. Il tnt dodapad **Uf cUr» front (he ume rcpnoc iood Kr
devetoprte l-brcqtwooes,

Xbji' **»*tiî *<T^A**f ^QlaQoQ from (be data used to develop
<juoc 14 and (he fodowinc eqaaooca for ftrfnun'ni the 2- and
3-orTaIacc

O)
(«>
CS)
09
CD

fifnc 19
For Rejioa 2,

Z-*= ... -.
3-tr _ 0397 (6-brJ -f- 0.403 (1-id
2-tr = OJ41 (6-hr) 4. a659(l-br)
S-far «-0^49 (o-br)-f-0X31 (1-hr)
2-te = 0250 (6-fcr) 4. 0.750 (I-tir)
J-bc~ 0X47 (6-hr)-f-0533 (1-hr)

da) Mer îittoVt̂ tr

The 2- ind 100-yr I -far «aba for the point vena computed
from (he equation appucable to R*Sf&n t. &gvR 19 (ublc HX
vnca oW point o cau of (be dwtiacntal Divide. The Z-yr l^ic
nine k qtimtfiyl at 0.7 1 in. f2-irr 6- and 24-hr valoet (hcxn txU«
I3k (be :ectimeted lOO-yr 1-fcf Ivlae U l.So in. (100-fr 6- to*
24-hr ntitei fnxa table 13 and elevation o< 9^OO ft). &T plottiog
thetc I-Ur nJnei oa Egnre 6 and connecting litem "ijt a dra^ac
UK, one c*n obtiui T:~"~ for return pcriodx of 3. 10, 25, and
SOjn.

Tba 2- and 1-hr Yahia can be estimated by utinf |hc eotuo-
Snm rf injure 16 or ca r̂aoca (?) and (4). The 1- and (-or
Tttgct lor the desired return period are obtained u above. Plot
choc poiao on rhe ocnnOfrui of figure 16 and conned ttxai with
JstnifiKlbc, Ec»dttxcaJm»«Ht<B-2c<3 tn ac (be tntcruoJoot
of ib« eoccMctiflg Cue and (be 2- and J-fcr vertical Coet. An
cuopte is <bom in Ejnre 188 for dx 2-yr rttora pcrjod. Tic

J and 2-yr J^hr W^l in.) vahiet are n j

Fb(RetiOtu5
and 4, Ggocc U

) parrfriftattttavAcyeJc/ nalacc.
To obcaici cttoture* for ttc 12-fa fliirarion, plot vaiuct from itte
6- end 24-hr maps oa figure 17. Read the IZ-br otmitct at (he

of (be fane "~»-~<?«g tfietc poos «Uh d>e 12-hr

1 IK To obcaia etrutucet tar dara-
6001 a( let* (ana 1 ttq. appij- tbc nhw» lo Ubfc 12 to 6e 1-tr
TKloc {or (he recant period pt iaocrcct.

1-hr 2-hr 3-fcr

2->r 0.33
1.38
133
1^0
2.19
UJfl

2.Z7
ZJSS

3JJS

13.
^ jytxr N.



SO ROE FILE: RICO PD. 2
100 YR 6 HR DESIGN STORM AND DISCHARGE FOR RICO C
07/27/95

REF: NOAA ATLAS 2, VOL III
DESIGN STORM
100 YR - 6HR

SORTED ARRANQ

PERIOD
(hrs)

0.063333
0.166607

0.25
0.5

1
2
3
4
5
6

TOTAL
DEPTH

(IN)
0.50
0.88
1.11
1.54
1.95
2.17
2,33 •
2.4
2.5
2.6

INC
DEPTH

(IN)
0.56
0.32
0.23
0.43
0.41
0.22

- 0.15-
0.08
0.1
0.1

INTENSIT

(in/hr)
6.72
5.28
4.44
3.08
1.95

1.085
0.773333

0.8
0.5

0.433333

INC
DEPTH

ON)
0.56
0.43
0.41
0.32
0.23
0.22

. 0,15-
0.1
0.1

O.OB
TOTAL =

INC
DEPTH

(IN)
0.08

0.1
0.15
0.22
0.32
0.43

.-..0.56.
0.41
0.23
0.1
2.8



1 0 0 - Y R - 6HR DESIGN STORM
RICO COLORADO

_

GJ

. CL

TOTAL STORM OCP7H = 2.6 tn

2 3
RAIMFALL DURATION (hrs)



Attachment B1A-2
Basin Delineations



ST. LOUIS PONDS

SCALE 1" = 1200'

ARGENTINE TAILINGS

Subbasin

Silver Creek

Silver Creek

Silver Creek

St. Louis Ponds

Drainage Area

Al

A2

A3

A4

Acres

102

116

164

517



Attachment B1A-3
Rational Method Methodology
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Figuie 3.1 Etiecnve handling ot d'amage reQuires comprehensive hydraulic design.

C H A P T E R * Hydraulics
INTRODUCTION
Many millions oi' dollars are spcm annual lx on cuKcr is . siorm dram-, .uul
suhdrains. ;iM v i ta l 10 ilic protection ol s t r ee t s , h ighways and ra ihoads. II
inadequate, ihey can jeopiirili/c ilic ro.uiiv;iy ;ind briny e x c e s s i v e properly
d;im:iue ;ind loss of life. Ovei'desis;n means oxii';iv;i;:;iiH'c. Good cii'jiiieei'iiii;
e;in Inul an economic solution.

Because loposrapliy. soil and climate combine in ml nine v.inci;.. di.imaL'e
sites should be designed individually from reasonably adequate cl.ita lur each
particular s i te. In addition, the designer is advised to consult w i th those of
long experience in maintainin;.; tlrainaye sinictures in the area. One s ia ie
highway engineer comments:

"With ihe except ion of the riding quali t ies ot ' the t raveled w;\). no other
single item retjuires as much atiemion on the part of the maintenance
man as highway culverts. Many ol'the problems ol 'culvcn maintenance
stem I'roni the lad that tlesigntrs in all too many instances consiilei i l iat
culverts will he ret|uired M iranspnn only clear water . This iv ,1 i-nndi-
tion hardly ever reali/ed in pract ice, and in many ins tances si,nin
waters may lu- carryim; a.s niiieh as 50 peiceni ileli'ilal in.ik'iial ss Ineli.
due to a rapid change in grade line ai the culvert entrance, causes
complete blockage ol ihe cu lver t , wiih lesul t ing overl'low ,icriis\ ihc
highway and in some cases, especially wlieiv hiL'li l i l ls .uc iiuulM'il.
ihe intense .static pressure resu l t s in !(>•••- nl ihc einlianlvi i ie' i i

HYDROLOGY
The h)-drological cycle as presented in many hydrology ie \ ihooks i^ det'med
as n group of numerous inter-related phenomena representing the dili'erem
paths through which water in nature circulates and is transformed .A s impl is -
tic representation ol ' this cycle is >chemaiici/.ed below. (Fiu. .V2)

Figure 3.2 Hydrologic cycle—where wale' comes l/om and where M goes From w G
Spangler's So// Engineering '

nuriibci^ .11 ihc ciuJ D! iln\ cli;i|



j HYDRAULICS ..

Due to our complex urban environment .iuv.... . ger
valid. Modification of natural drainage paths, damming of watci wu,... im-
poundment of waier. re-use of storm water and implementation of new storm
water managemeni processes results in highly intricate hydrologic processes.

The objective of ihis section will be 10 introduce the designer to different
methods of est imat ing the hydrologic process from the precipitation stale to
runoff.

ESTIMATION OF RAINFALL
The amount of rainfall and distribution of rainfall over time is usually the
required inpul for most runoff calculations. This input may be in the form of
actual rainfall events, representative design storms, the widely used intensity
duration frequency curves, or statist ical analysis of rainfall records.

Rainfall Intensity-Duration Frequency Curves (Fig. 3.3)

Rainfall intensity-durat ion frequency (IDF) curves are derived from the
s ta t i s t i ca l analysis of rainfall records compiled over a number of years. Each
curve represents the intensi ty-t ime relationship for a certain return frequen-
cy, from a series of storms. These curves are then said to represent storms of
a specific return frequency.

The intensity, or the rate of rainfall is usually expressed in depth per unil
lime w'nh the highest intensit ies occurring over short lime intervals and
progressively decreasing as the time intervals increase. The greater intensity
of the storm (he lesser their recurrence frequency, thus the highest intensity
for a specific duration lor n years of records, is called the n year storm, with
a frequency of once in n years.

c

X

10

Figure 3.3
rainfall duration

20 30 40 50 80 100

Ralnlsl) Duration In Mlnutei

curve showing rainlall intensities lor various storm frequencies vs.

The curves may be in ihe graphical form as the example shown in Figure
3.3, or may be represented by individual equations that express the lime
intensity relationship for specific frequencies, in the form:

where:
i =
t =

a,b,c =

intensity (in./hr.)
lime in minutes
constants developed for each IDF curve

The filling of rainfall daia to the equation may be obtained by either
graphical or least square methods.2

It should be noted that the I.D.F. curves do not represent a rainfall paitern,
but are the distribution of the highest intensities over lime durations for a
storm of n frequency.

The ra infa l l - in tensi ty-durat ion curves are readily ava i l ab le from
governmental agencies, local municipalities and towns, and as such are
widely used in ihe designing of drainage fac i l i t ies and flood flow analysis.

Rainfall Hyetographs

Rainfall hyetographs are a graphical representation of the intensi ty d istr ibu-
tion of a rainfall eveni over time. (Fig. 3.4)

c

10 15 20 45 50 55 6025 30 35 40

Time In Minutes

Figure 3.4 Example synthetic rainfall hyelograph.

Rainfall hyetographs are available from weather stations which have
recording gauges.

Synthetic Rainfall Hyetographs (Fig. 3.5)

Hyetographs are often not available for all locations or a standard hyetograph
may be required for designing of the drainage system. In such cases a<

^knthetic hyetograph may be developed to be representative of a certain'
"sign storm. The synthetic hyelograph may be derived from the I.D.F. curve
f • f , • i • i ^-«» • . 1
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The I.D.F. curve is requi red in ihe form

a

The r i s ing and receding leys of ihe hyeioyraphs ;ire described by ihe follow-
ing equa t ions :

b) A f i e r ihe peak

a | ( l - b ) —+ c

a) Before ihe peak

11. =

— +
( r ) + C

"T'+b"

where:

12

11

10

9

| 8
c
~. 7

e 6
V

£

5
£ 4

" 3

2

1

0

I., = time alter peak
li, = lime he fore peak
r = ratio of lime before the peak occurs to the total duration time

(the value of r is derived from analysis of actual rainfall events

.

. I-

a I (1 - hi •- » c
i f )

,h= ._.__...__.,. ^

\ ""'• \
\

-

J

ij

/ '' = }~~~ '^
/ ( ( l - r j

/

^f K^__
) 20 an F.O 80 100 120 140 16

Time in Minutes

Figure 3.5 Example synthetic rainlall hyetograph.

HYDRAULICS

RAINFALL-RUNOFF RELATIONSHIPS
The volume and peak flows of the ra infa l l runoff is one of the key factors in
the design of stormwater drainage facilities.

From Figure 3.6 it can be deduced tha t the net storm rain ( t h a t port ion of
the total precipitat ion which w i l l appear as d i rec t surface runoff) can be
obtained from consideration of the phenomena of retent ion, i n f i l t r a t i o n and
overland flow. Essentially, in terms of watershed yield (surface runoff) , one
may write a simple cont inui ty equation:

Inflow = Outflow + Change in Storage.
Precipitation = Depressional Storage + Evaporation + I n f i l t r a t i o n

+ Interception + Surface R u n o f f .

Effect ive Rain

1!
52
• 3eee

Surface Runolt, Detention and Depression Induration

Surface Runoff and Detention Infi l tration

Surface Runoll

Excess Rain

Depression
Storage —• Surface Runolf

Detention Storage

Overland Flow

Time

Figure 3.6 Hydrographs showing trie rates ol disposition ol a hypothetical, uniform,
etleciive rainlall.4

Evaporation
Evaporation is the process by which water changes in state from l i q u i d to
gas. In the hydrologica! practice evaporation is defined as the net rate of
vapor transfer. It is estimated that approximately 75 per cent of the total
annual precipitation is returned to the earth 's atmosphere. Dur ing a single
rainfall event evaporation is negligible, but should be considered when long
term continuous ra in fa l l - runof f is being s imula ted .

Interception
Interception is defined as that portion of the precipi tat ion f a l l i n g to the
earth's surface which may be stored on above ground objects u n t i l it is
returned to the atmosphere by evaporation.

Interception as a percentage of total r a i n f a l l may vary from 10 to 25 per
cent in areas with some vegetal cover.

Depression Storage
Precipitation which reaches ihe ground may become trapped in small depres-
sions on the surface, from which the only escape is in f i l t r a t ion or evapora-
tion. The amount of depression storage avai lable is a function of the land use.
The following empirical equat ion has been developed to represent t h i s
process.
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V =

V =

Sd =
Pe =

k =

Sd( ! -e ' k P c )
volume of storage at any particular lime
maximum storage capacity of depression
rainfall excess =gross rainfall minus evaporation,

interception and infiltration
l/sd constant

Table 3.1 Typical Depression and Detention (or Various Land Covers5

Land Cove'

Impervious.

Ijije Paved Areas

Pervious
lawn Grm
Wooded A iea and Ocen Fields

Depression &
Delenlion. in.

0.05 - O.I 5

0.2 - 0.5
0.2 - 0.6

Recommended, In.

O.I

0.3
0.4

Infiltration

Inf i l t rat ion is the most important abstract ion in the surface runoff,
phenomena, li is defined as the How of water into the ground,through the
earth's surface. The degree of infiltration is affected by the type and extent
of the vegetal cover, surface conditions, temperature, rainfall intensity, soil
properties and waierquality. Field tests have shown that bare-soil infiltration
can be increased by 3 to 7.5 limes with good permanent forest or grass cover,
but l i t t le or no increase with poor row crops. Empirical relationships describ-
ing infiltration have been developed with one of the simplest being the d>
Index Method. This method assumes that infiltration occurs at some constant
rate over the duration of the rainfall event. This method tends to underes-
timate infiltration early in the storm and overestimates it late in the storm.
Thus the method should be applied to wet soils, or high intensity storms
where the rate of infiltration is assumed to have reached a constant rate early
in the storm. (Fig. 3.7)

Ralnlall Intensity

Figure 3.7 Schemafl

j. HYDRAULICS

Horton developed a mathematical equation for defining the rate curve of

infiltration capacity:
f = fe + (f0 - Q e'kl

where: f = rate of infiltration at period of time
fc = minimum rate of infiltration
f0 = initial rate of infiltration
k = rate of decrease in f per unit of time

t = time

A typical residential infiltration curve has the equation

f = .52 + (3 -.

note k = .00 1 5 per second in this case, fc and fo in in./hr
Typical infiltration curves are shown in Figure 3.8.

oc

IAraa>

Sandy Soil Araai

Indul'lHal and Commercial Areai

. - ' - ' 1 L-
80 100 120 140

Figure 3.8 Pervious surface infiltration-capacity curves.

Estimation of Runoff

A number of methods to estimate the amount of runoff are available today.
They range from the widely used rational formula developed in the late
1800's to the more recently developed computer models that are being
upgraded continuously. The method selected should be based on the size of
drainage area, the data available, and the degree of sophistication warranted
for the design. The criteria for selecting the most suitable method is
described in the following section.

. RATIONAL METHOD
The rational method for estimating peak flows is the method most widely
used by design engineers. It is based on a simple intensity-runoff relation-

ship:
Q = CIA (I)

ram illustrating ihe derivaiion and meaning ol the Q> index.

where: English .,
Q = runoff, ft /sec
C = runoff coefficient
I = iniensitv. ia.Air

Metric
Q =CIA x2.78-liter/sec(l/s)
C = runoff coefficient
1 = iniensiiv mm/hr
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When using the ratioi i i t l method, the following ussumplions are con-
sidered:

1) the ruinl'iilI iniensiiy is unifonn over (he entire watershed during the
entire siorm duration.

2) (he maximum runoff rate occurs when the rainfall lasts as long or
longer than the time of concentration.

3) the time of concentration is the time required for the runoff from the
most remote pan of the watershed to reach the point under design.

Runoff Coefficient (C)

Since the only manipulative factor in the rationa! formula is the runoff
coefficient (C) judgement should be used in selecting this value, as it must
incorporate most of the hydrological abstractions, soil types, antecedent
conditions, etc. Values of typical C coefficients are listed in Table 3.2.

Table 3.2 Values ol Relative Impervlousness

type ol Surface

fo' ill watertight fool suilaces . .
For asphalt runway pavements .
for concrete runway pavements •
for gravel or macadam pavements

"for impervious soils (heavy) .
"for impervious soils with tufl ..
"for slightly pervious soils .
"for slightly pervious soils with turt . . .
"for moderately pervious soils •
"for moderately pervious soils with turi .

Factor C

0.75lo0.95
0.80 to 0.95
0.70lo0.90
035 to 0.70
0.40100.65
0.30 to 0.55
0.15to0.40
0.10 to 0.30
0 0 5 1 0 0 2 0
000 to 0.10

"for slopes Irom 1% to 2%

Modifications to the rational method have been proposed in order that the C
coefficient may account for antecedent precipitation conditions. Recom-
mended Antecedent Precipitation Factors are listed below. The rational
formula now includes a new variable: Q = C Ca I A

Recommended Antecedent Precipitation
Factors lor the Rational Formula

Recurrence
Interval
(Years)

2 io 10
25
50

100

1.0
1.1
1.2
1.25

NOT? The mnrlnri nl f i C shnulfl nnt

.'. IIWKAIIUCS

•"&

Figure 3.9

Time of Concentration for Small Wate-sheds

According to the theory underlying the Rational Method, maximum dis-
charge at any point in a drainage system occurs when:

1) The entire area tributary to that point is contributing to the flow.
2) The rainfall intensity producing such flow is based upon the rate of

rainfall which can be expected to fall in the lime required for water to
flow from the most remote point of the area to the point being inves-
tigated. The "most remote point" is the point from which (he time of
flow is greatest. It may not be at the greatest linear distance from the
point under investigation.

A minimum time of 5 minutes is recommended by the Federal Highway
Administration. A Time of Concentration Nomograph (Fig. 3.10) may be
used to assist with the hydrologic analysis.

The drainage area can be measured on a topographic map or determined
.in the field by estimation, pacing, aerial photos, or a survey comparable in
accuracy to a stadia-compass traverse.

Example

Find the discharge fora 10-year frequency rainfall at the outlet of a grassed
roadside channeUOO ft from the crest of a h i l l with the contributing area 238
ft wide, consisting of 12 ft of concrete pavement, 26 ft of gravel shoulder,
channel, and 200 ft backslope of grassed pasture—giving a weighted C =
0.35. The channel grade is 0.5 per cent; and the outer edge of the contributing
area is 4 ft above the channel. Location is near Washinrxnn n C
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Figure 3.10 Time of concentration oi rainfall on small drainage basins.

The distance from the channel to the ridge of the area is 2 lOf tand that of
the channel is 400 ft making L = 6IO ft. The height of the most remote point
above the outlet = 4 ft + (0.005 x 400) = 6 ft. From (Fig. 3.10). the time of
concentration, Tc = 6.5 min.

The rainfall intensity for a 6.5 minute duration and 10-year return period
is 6.9 in./hr.

The drainage area = 238 x 400 = '95.200 tr or
95.200 , ,
-r-rrr = 2.2 acres

^^ 4X560
Then Q ̂ ^5 x 6.9 x 2.2 = 5.3 I'lVsec.

3. HYDRAULICS

TIME OF CONCENTRATION FOR
LARGE WATERSHEDS
In large watersheds Tc should be obtained from stream flow records or field
inspection of the stream channel and watershed characterist ics. When such
data is unavailable, the following empirical equation for concentration may
be used for estimating the time of concentration:

Kirpich(l940)

Tc = 0.00013^555 (Fig. 3.1
id. 77

S"

in which Tc = time of concemriilion. hrs
L = maximum length of ir;wel of water, ft
S = slope, equal to H/L where H is the difference in elevation

beiween ihe mosi remote poini on the h;isin ;ind ihe
o u i l e i . f i / l ' i

Noie: Use Kirpich equation lor natural basins wilh well dalined channels 10' ove'land How on oa<e
eafih. and mowed grass roadside channels. Foi overland now. grassed suMaces. muii.piy Tc
by 2 For overland How. concreie or asphali suriaces. muliiply Tc By 0 ") For concieie
channels, muliiply Tc by 02

— 20

— 30

40

— 60

— 80

— 100 s

I

— 200

— 300

— 400

— 600

— 800

— 1.000̂

40,000 —

30,000 —

20,000 —

10,000 —

8,000 —

6,000 —

4,000 —

3,000 —

2,000 —

1.000 —

800 —

600 —

r— 10

— 8
— 6

— 4
— 3

- 2 „,
3
O

— 1.0 c

= •; S
^••"-~--.«.
— 3

— .2

— 0.1

Example
L = 7 .250f t
H = 130 ft

then Tc = 0.57 hr

Figure 3.11 Tc nomograph lor large watersheds.
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When ( M i V u l i i i i i i L : i r ; i vc l lime.s for over land How in watersheds w i t h a
vtir iei)- of land covers, ihc Up lands Method may be used. The ind iv idua l
limes are calculated, wi th their summation giving the total travel time. (Fig.
3 . 1 2 ) . In large watersheds greater than 2000 acres, the stream flow velocities
undet the flood flow condit ions should be used to est imate the Tc.

Velocity, Wsec

Figure 3.12 Velocities lor upland memod lor estimating travel time lor overland How.

Hydrograph Methods

G e n e r a l l y hydrograph methods are used when dealing wi th larger drainage
areas where the rational method cannot be applied. A detailed explanation
ot' most of these methods is given in Modern Sewer Dexign? published by
the American Iron and Steel I n s t i t u t e . Wash ino tnn . D.C.

.*. HYUKAULICS

Table 3.3 Summary ol Runoff Estimation Methods

METHOD

RATIONAL
METHOD

UNIT
HYDRO-
GRAPH

SCS
UNIT
HYDRO-
GRAPH

SCS
TABULAR
METHOD

SCS
GRAPHICAL
METHOD

COMPUTER
PROGRAMS

RATIONAL
MASS
INflOW

HYDRO-
GRAPH
METHOD
(Volume
Determin-

ation)

SCS
GRAPHICAL
VOLUME
METHOD

SIZE Of
DRAINAGE AREA

< 20 toes

1APWX Spec.
Red. No. 43)

<1000 sq mi

(only diihi rainfall
ind average daily
discharge)
Up to 5000 sq mi
(extensive records
required)

Up to 20 sq mi; it
large watershed
break down to 20
sq mi sections

Up to 20 sq mi- il
large watershed
break down to 20
sq mi sections

< 20 sq mi

Dependent on
capacity ol
program

< 20 Acres

Dependent on
source ol
hydrograph

Dependent on
source ol peak
(low

REQUIRED
INFORMATION

Land Cover

Tc
IDF Curves

Rainfall and
Streamllow
Records

Soil Type
Rainfall Data
Tc

Soil Type
Cumulative
Rainfall
Tc

Soil Type
Cumulative
Rainfall

Technical
Information ol
Minor System

Rainfall

Landcover

lOf Curves
Mass Outflow
Curve

Inllow
Hydrograph
Appioiimate Out-
flow Hydrograph

Peak Inllow Rate
Desired Outllow
Rate
Type ol control

VARIABLES

RunoH
Coefficient

1C)

RunoH Curve
No. (CN)

Accounts for
Hydrological
Abstract ions

RunoH Curve
No. (CNl

Accounts lor
Hydrological
Abstractions

RunoH Curve
No. (CN)

Accounts lor
Hydrological
Abstractions

See Users
Manual

RunoH
Coefficient (C)

OUTPUT

Peak Flows

Hydrograph

Hydrograph

Hydrograph

Peak flow

Hydrographs

Storage
Volume

Storage Volume
Oulflow Hydro-
graph

Storage
Volume

APPLICATIONS

Mine* System

Design

Flood Flows
Major System
Storage Volumes

Flood Flows
Minor & Maior
System
Storage Volumes

flood flows
Major System
Storage Volumes

Flood Peaks
Minor i Major
System

Trouble Shooting
Design ol Minor
and Maior
Systems
Sto rage Volumes

Detention

Facility
Design

Detention fa
cility Design
Reservoir
Routing

Detention
facility
Design
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154--Fr i sco-Horseth i ef Complex, >:0 to 70 percent s l o p e s , very stony.

M a p Unit D e s c r i p t i o r\

This m a p u P. i t is a c o m p l e x of very deep, w e ! ! d r a i n e d s o i i s o n
i:; o u n t a i P s I d e s i o p e s . T r: i s map u n i t t y p i c a i i y h a s .1 t o 3 percent
stones on the surface. E l e v a t i o n is S,400 to 11,50O feet. The
average annual p r e c i p i t a t i o n is 25 to 45 i n c h e s , the average annual
a i r - t imperature is 34 to 33 degrees F, and the average frost-free
period is 50 to 70 days. The moisture and temperature regimes a.re
u d i c a. n d c r y i ;: , respective! y .

T h i s u n i t is 60 p e r- c e n t F r i s c o I o am and 25 p e r c e n t H o r s e t h i e f ! o a m .
The components of t h i s u n i t are so i n t r i c a t e l y i n t e r m i n g l e d that it
was not p r a c t i c a l to map them separately at' the s c a i e used.

Brief S o i l D e s c r- i p t i o n

Frisco I oarn

The F r i s c o s o i l formed in g l a c i a l o u t w a s h derive d d < '.< rn i n a n t i y f r o m
gneiss, schist and sedimentary rocks. T y p i c a l l y , the surface is
covered with a mat of decomposing twigs," needles and bark about Z
inches thick. The surface layer is grayish brown loam about 3 inches
thick.. The subsurface layer is brown loam about 6 inches thick. The
upper part of the subsoil is y e l l o w i s h brown g r a v e l l y loarn about 3
inches / thick. The next part is brown extremely stony sandy clay loam
about 29 inches thick. The lower part is brown extremely stony I oarn
extending to 60 inches or more.

Permeability of the Frisco s o i i is moderate. A v a i l a b l e water capacity
is moderate. The hydro l o g i c group is B. Effective rooting depth is
6O inches or more. Runoff is medium to rapid, and the hazard of water
erosion is moderate. Content of rock fragments range from 35 to 75
percent in the Bt horizons.

Horseth i ef ! oarn

The Horsethief so i I formed in col I uv i urn and a I I LJV i urn derived
dominant Iy from sandstone, and vo l c a n i c and igneous rocks. T y p i c a l ly.
the s u r f a c e is covered w i t h a mat of needles, twigs and bark about 2
inches thick. The surface Iayer.is pale brown loam about 3 inches
thick. The subsurface layer is l i g h t y e l l o w i s h brown fine sandy I oarn
about 19 inches thick. The upper 3 inches of the subsoi I is p a l e
brown sandy clay loarn. The lower 17 inches is brown very stony c l a y
loarn. The substratum to a depth of 60 inches or more is brown very
stony c ! ay ! oarn.
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153--Sponsor-Leadvi I ie c o m p l e x 3O to 60 percent slopes.

M a p U r: i t D e s c r i p t i o n

T h i s map u n i t is a corfiDi-ex o v very deep, we i i d r a i n e d so i ; s on
•YI o u. n t a. i n s i d e s . E ! e v a t i o n i = £ . 800 to i 0 , OOO -fact, ! n <5 average 3. n '•"> M 2. i
p r e c i p i t a t i o n is 25 to 35 i n c h e s , the average annual air temperature
is 36 to 42 degrees F, ano the average frost-free p e r i o d is 60 to VO
days. The mo i stu.re s.nc! temperature regimes are ud i c arid c r y i c .
r e E p e c t i v e i y .

This unit is 60 percent Sponsor loam and 30 percent; Leadvi i ie ioarf;.
The components of t h i s u n i t are so i n t r i c a t e l y i n t e r m i n g l e d that it-
was not p r' a c t i c a I to r;1. a p them separately at the s c a l e used.

Er i e f S o i l De s c r i p t i •:• n

Sponsor i oarn

The Sponsor s o i l formed in g l a c i a l outwash, arid l a n d s l i d e material
derived dominantly from gneiss, schist and sedimentary rocks.
T y p i c a l l y , the surface is covered with a mat of organic m a t e r i a l about
1 inches thick. The surface layer is dark "reddish gray I oarn about 6
inches thick. The subsurface layer is dark reddish gray loam about 5

f} inches thick. The upper part of the subsoiI is reddish brown clay
loam about 13 inches thick. The next part is reddish brown cobbly
clay I oark about 18 inches thick. The lower part is reddish brown very
stony clay I oarn extending to 43 inches or more.

Perrneabi I i ty of the Sponsor soi I is moderately slow. Ava i ! ab I e water
capacity is high. The hydro l o g i c group is B. Effective rooting depth
is 6O inches or more. Runoff is rapid, and the hazard of water
erosion is moderate. Content of rock fragments range from 5 to 35
percent in the upper part of the subsoi 1 and "ZO to 60 percent in the
Iower part.

Leadv i 1 1 e I oarn

The LeadviI ie s o i I formed in g l a c i a l outwash or sIopewasn m a t e r i a l
derived dominantly from gneiss, schist or sedimentary rocks-
Typical ly, the surface is covered with a mat of leaves, n e e d l e s and
partly decomposed organic m a t e r i a l about 3 inches thick. The surface
layer is brown loam about 1 inch inch thick. The subsurface layer is
p i n k i s h gray ioarn about 3 inches thick. The upper part of the s u b s o i l
is p i n k i s h gray very stony clay loam about 14 inches thick. The next
part is I ight reddish brown very cobbly clay Ioarn about 16 inches
thick. The lower part is l i g h t reddish brown stony clay ioarn about 34
inches thick. The substratum to a depth of 75 inches or more is ! i g'nt
reddish brown very stony sandy clay loam.



Exhibit A-l, continued: Hydrologic soil groups for United States soils

FREEST
FREESTONE
FREETOWN
FREEVATER
FREEZENER
FHEEZEOUT
FRELSCIURG
FREMONT
FREN
FRENCH
FREHCHCREEK
FRENCMJOHN
FRENCHMAN
FRENCWTOVN
FRESMVATEH
FRESNO.
SALINE -ALKALI

FRESNO. THICK
SOLUH

FREVA
FREZK IK
FRI ANA
FBIA«IT
1-RIOl.O
FRIEOLANOEH
FRIEDMAN«DS

DSHIP

LAND
1 C.IJCLES
FR1NOLE
FRINES
FRIO
FRIONA
-TB73TON "<-
FR1PP
FRISCO
FRISITe
FbllZ
-SfiitlELL
FHOOCRC
FROOO
FROMMAN
FROLIC
FROLIC.
ELEVATIONO009
FROLIC. FLOOOeO
FRONDORF
FRONTENAC
FRONT ICP
raONTON
FROST
FRCZ.ARO
FRUIT A
FRUITFIELO
FRUITHURST
FPUITLAKD
FRUITLAND.
MOO£RATELV VET

FRUITLAND. VET
FRrE
FRYEBU9G
FT. DRUM
FT. GREEN
FUBA9
FUP8LE
FOEC3
FUEGOSTA
FUERA
^JGAVEE
•kHES
WJLCHEH
FIA.OA
F'JLLA"
FULLER
FULLERTON
FULNER
FULMER. DRAINED
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C
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D
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c
0
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C
O
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c
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c
c/o
c
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»
O
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FULSHEAR
FOLSTONE
FULTON
FULTS
FULVIOER
FUNTER
FUOUAV
FURMISS
FUffSHUR
FUR*
FURY. DRAINED
FUSULINA
FUSUVAR
CAASTRA
CAOALDON
CA6BS
GABBVALLV
GAOtL
GABICA
CABINO

. GACET
CACHAOO
CACIBA
CAOOES
CADDY
CAOSOEN
CAOSOEN. VET
SUBSTRATUM

GAOVCLL
GAGEBY
GAGETO**
GAGIL
GAHEE
GAie
CAILA
»>INES
GMNESBCRD
GAINESVILLE
CALlATA

__G>CeRETH
GALCHUTT
GALE
GALEN
GALEPPI
GALEST INA
GALESTOVN
GALET
CALILF6
GALisreo
GALlSTCOr
SALINE -ALKALI

GALLAND
WALLATIN
CALLEGOS
GALLEN
GALL I A
GALLIM";
CALLION
GALLMAN
GALLUP
GALOO
GALT
GALVA
CALVES ION
GALVEZ
CALVIN
CALVAT
GAM6LER
GAHBOA
GAMGEE
GANAOO
GANCE
GANOO
GAN1S
GANNETT
OANSNER
GANSNCR. PONDtC
CANT
GAPBUT TE

C
c
0
D
D
0
E
O
0
O
c
r
c
c
e
c
D
C
0
D
O
0
O
C
A
C
C

c
E
e
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V
0
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C
c
A
D
D
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B
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B
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c
e
e
e
B
B
B
e
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0
f
A

c
o
B
B
a
c
D
c
o
o
0
a
D
a
B

GAPCOT
CAPO
CAPO. DRAINED
GAPPMATER
GARA
GARPEQ
CARPC
CAPPUTT
GAtCEMO
CARCFS
GARCIA
CARCITAS
GAPCON
GARCELLA
CARCCNA
CAAPINEB
GARDNER** FOPK
GARDNERVILLE
CAROONE
GARET
CARFAN
GARFIELO
CARHILL
GARIPER
GAKITA
GARLAND
GARLCT
GARLOCK
GAtiMON
CARMOPE
CARHEL
GAfcNER
GARNCS
GARO
CARR
G ACRE T SON
CARRETT
GARRISON
CARPOC MALES
GARS ID
GAP.TCN
CARVCSOft
GAEVIN
CARkIN
CAR2A
CAK2CKA
CAS CREEK
GASCCNAO^
CASIL
GASCCCT
GASSAVAY
CASSVILLE
GASTON
GAT
GATES
GATESCN
GATEVIEn
GATEkAT
GATEkOOC
GATLIN
GATOR
CATTON
C-AULOT
GAULEV
GAVEL
GAVILAN
GAVINS
GAVIOTA
CAT
GATLESVILLE
GATLORO
GATNCR
GAVVILLE
GAZELLE
GAZOS
CAZKELL
CEAKHART
GEARY
CEBSON
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C
B
C
B
B
B
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C
c
c
c
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e
e
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C
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C
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e
c
B
C
C
B
0
C
e
c
c
c
D
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B/O
D
C
C
D
D

C
C
A
B
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GED
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CCEBURG
GEEHORE
GFER
CECRTSEN
GEFO
GEISEL
GEKC
CELKIE
GEM
GEM. STONY
GEHID
CENSON
GENAV
GENECRAF
GENE SEE
GENEVA
GENOA
CENOLA
CENTILLY
GENTRY
GEOCONDA
CECHROCK
GEORCECDCEK
GEORGETOWN
GEORGtVILLE
GEORGIA
CCPFORD
GEPP
CEPPCRT
GERALD
GERPER
GERDRUM
CEDING
GERLACH
CCRLANE
GERLE
GEBMANTOVN
GERMANY
GERMER
CERONI
GCKBACD
GERRARO. DRAINED
CERST
GCSSIE
GCSSNER
GESTPIK
GETAVAY
GETCHELL
GETRAIL
CETTYS
GETZVILLE
CEVTEK
GEYSEH
GiaaLER
GIBBON
GIBBONSCREEK
GIBBS
GICNEY
GIbSONVILLE
CIBVELL
GIDEON
CIELOk
GIFFORD
GIGCEP
GILA
•GILBERT
GILBOA
CILSY
GILCHRIST
CILCO
GILCREST
CILEAO
GILES
GILFORD
GILFORD.
STRATIFIED
SUBSTRATUM
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C
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D
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GILLIGAN
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CILLSBUPC
GILMAN
CILMORE
CILPAR
GILPIN
GILROV
GILSTON
GILT EDGE
GINLETT
CINAT
CINEX
GINGER
GINI
GINLAMD
GINNIS
GINSFfl
GIRARO
CI4ARDOT
GIRO
GIST
GITAKUP
GUAM
CIVIK
CLACIERCREEK
GLADDEN
GLADEL
GLADEVILLE
CLADCVATER
GLADSTONE
CLAD* IN
GLASGOV
CLASSNER
GLEAN
CLEASON
GLEBE
GLfN
GLEN8AP
CLENBAR. VET
CUENBERG
CLCNBLAIR
GLENBROOK
CLENCARB
CLENCAB8. WET.
SALINE
GLENCOf
GLENCnE. PONDED
GLEHOALE
GLEHDALE. VET
GLENOALE* RARELY
FLOODED
GLENDERSON
CLENDIVE
CLENDORA
GLENEOEN
GLCNCLG
CLENFORO
GLENHALL
CLENHAM
CLENMEN
GLENMORA
GLENNALLEN
CLENOMA
CLENPOOL
GLENRIO
GLENROSE
GLENROSS
GLENSTEO
GLENTON
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GLENVIEV
GLENVILLE
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NOTES: TVO MVOROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE DRAINED/UNORAINED SITUATION.
MODIFIERS SMOVN. E.G.. BEDPOCK SUBSTRATUM. REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IM SOIL MAP LEGEND.



Exhibit A-l, continued: Hydrologic soil groups for United States soils

LAMKIN

LAMO

LANOILLE

LAMONDI

LAMONI

LAMONT

LAMONTA

LAHOOSE

LAMOTTE

LAMOURE

LAMPASAS

LANPHIER

LAHPSHIRE

LAMSON

LANARK

LANCASTER

LANCE
LAND

LAND. DRAINED

LANDAVASO

LANOCO

LANDER
UANOES

LANOLOV

LANDHAN

LANOSEND

LANE
LANESBORO
LANEXA

LAN6Y

LANG

LANGFORD
LANCHEI

LANCUADC

LANGLOIS
LAHCOLA

LANGRELL

LANGS PR ING

LANCSTON

LANGTRY

LANIER

LANICER

LANIGER. CRAVELLY
LANKBUSH

LANK IN

LANKTRCE
LANQAK

LANONA

LANSOALE
LANSOOVNE

LANSING

LANTERN

LANTIS
LANTON
LANTON. LOV

PRECIPITATION

LAHTONIA

LANTRY

LANTZ

LANVCR
LANYON
LAP
LAPAR ITA

LAPDUN

LAPED

LAPEER
LAPHAN

LAP INC
LAPLATTA

LAPON

LAPORTC
LAPOSA
LAPVAI

LARANO

LARCHMOUNT

LARDELL

LAREDO
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LARGO
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a
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LARIMER

LARIOSCAMP

LARK IN

LARK SON

LARHINE

LAROOUE

LAROSE
LARRUP IN

LARRY

LARRY. DRAINED
LARSON

LARTON

LARUE
LARUSH

LARVIE

LAS

LAS ANIHAS

LAS FLORES
LAS LUCAS

LAS POSAS

LAS VEGAS

LASA

LASALLC

LASAUSES

LASCO

LASIL
LASKA

LASSEL
LASSEN

LASSITEH

LASTANCE

LATAH

LATAH. HIGH

RAINFALL. DRAINED

LATAH. .DRAINED

LATAHCO

LATAHCO. k£T

LATANICR
LATCH

LATENE

LATES

LATEX
LATHAM

LATHER

LATHROP
L>TIGO

LATINA

LATIUM

LATOM

LATONIA

LATOUCHE

LATOUR

LATOURCLL

LATTAS

LATTY

LAUOERDALC

LAUOCRHILL

LAUFER
LAUGENOUR. LOAMY

SUBSTRATUM

LAUGENOUR. SILTY
SUBSTRATUM

LAUGENOUR. DRAINED
LAUCHLIN

LAUMAIA

LAUREL
LAURCLVOOO

LAUREN

LAURCNTZEN

LAVACREEK
LAVALLEE

LAVATE
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LAVECN
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LAVDENCEVILLE
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LAVTHER

LAVTON

LAkYER

LAX
LAXAL
LAXTON

LAYCOCK

LAYOINT
LAYTCN

LAYVIEV

LAZAN

LAZEAR

LE BAR
LE SUEUR

LEA
LEADER
LFAOORE

JUCTttJPOINT

LEAOVALE

LEADVILLE
LEAF

LEAFRIVER

-te*tû ^
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LCAKSVILLE

LEAL

LEALANDIC
LEANNA

LEANTO

LEAPS

LEATHAM

LEAIKERMAN

LEAVENVORTH

LEAVERS
LCAVITI

LEAVITTVILLE
LE6AM

LEEANOH

LEBEAU

LEBEC

LEBO
LERSACK

LCCK KILL
LECRAC

LEOFORO

LEDGEFORK
LEOMOUNT .

LfOOv

LEObU

LEDUB
LEOVITH

LEE
LECBENCH

LEEDS

LEEFICLD

LF.EKO
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LEEMONT
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LEGAULT

LEGGETT

LEGLER

LEGORE
LEHEV

LEHIGH
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LtHH

LEICESTER

LEIDL
LEIGHCAN

LEILEHUA
LEISY

LELA

LELAND

LEMAH

LEMBOS

LEMCO

LEMERT

LEMETA

LEMING
LEMITAR

LC**H
LCMOLO

LEMOND
LEMONEX

LEKOORE

LEMPIRA

LEN .
LENA

VLENA. FLOODED

CCNAPAH
LfNAVEE

^X-ENAVEE; PONDED
.LENBERG

LENNEP

LENOIP

LCNZ

LENZ. STONY

LENZ. VERY STONY
LENZBURC

LEO
LEOLA

LEON

LEONARD

LEONARDO
LEONARDTOVN

LEON I

LCCUIEU

LERDAL
LEROO

LEHOY

LERROV

LESHARA

LESHO

LESLIE
LESON

LCSPATE

LESTER

LESVILL
LET A
LETCHER

LETHA

LETHENT
LfTNFY

LETON

LCTORT

LETRI
LETTIA
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LIODELL
LIPOIEVILLE

LIPY

L1EBERMAN
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LIESNOI
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LI CON
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LILBERT

LILBOURN

LILLINGS
LILLINGTON

LILLYLANOS

LILTEN
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LIMBER

LIMEKILN

LIKERICK

LIfERIDGE
LINKING

LIMON

LIMON. VET

LIHONES
LIMP I A

LINCO

LINCOLN

LINOAAS

L1NDALC

LINOELL

LINDEN

LIHDER
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LIHDRITH

LINOS IDE
LINOSTROM
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NOTES: TVO HYOROLOGIC SOIL flROUPS SUCH AS B/C INDICATES THE DRAINEO/UNORAINED S I T U A T I O N .
MODIFIERS SHOWN. E.G.. BEDROCK SUBSTRATUM. REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.
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Exhibit A-l, continued: Hydrologic soil groups for United States soils

HCSCH
HESPER
HCSPERIA
HESPERUS
HESSEL
MESSELBERC
KCSSELTINC
HtSSINC
KCSSLAN
H£SSOH
KCTCHVA
KETTINCER
HEUSSER
MEUVELTON
HCVITT
MEXT
Heroes
HCYDLAUFF
HEVTOU
HtZEL
Mt VIST*
HIARC
HIBAR
MIBBARD
HI69ING
HIBCRNIA
HISRITEN
HICKMAM
HICKORY
MICKS
HICKSVILLE
HICKSVILLEo

BEDROCK
SUBSTRATUM

HtCOTA
HIDALCO
HIOAT&A
HIDEAVAY
HIDEVOOO
MIERRO
HICCINS
H1CC1NSV1LLE
MICH CAP
HICHAKS
MICH8ANK
HICHCAMP
HICHFIELO
HICKHORN
HICKHORE
HICMPOIHT
HICKROCK
HICHTOVER
H1CHVOOD
HIHIMANU
HI IBNCR
HIKO PEAK
HIKO SPRINGS
HILAIRC
MILANO
HILOEBRECHT
MILOR6TH
MIUEA
HILES
HILCCR
HILGRAVE
HILIGHT
HILINE
MILLBBICK
HILLCO
HILLENANN
H1LLERY
MILL.CT
HILLf IELO
HtLLCATE
MILLIARD
MILLIARD.

MODERATELY HELL
DRAINED

MtLLON

a
B
a
a
B/O
O
B
B
C
C
C
C/D
C
C
D
B
B
8
B
B
C
C
C
C
C
C
a
B
C
B
B
C

8
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O
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B
O
C
C
D
C
B
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B
a
0
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C
C
8
C
B
B
a
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C
O
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B
B
B
O
D
D
a
c
c
B/O
a
D
8
C

C

HILLSBORO
HILLSOALE
HILL TO
HILLXOOO
HILHAR
HILMAR, DRAINED

HILMOE

HILO

HILOt-O

HILT

HILTON

HINCKLEY

HINDES

HINESBUHG

HINKCR

HINKLE

HIMHAN

HINSOALE

HIRAMSBURG

HIR1DCE
HIRSCHOALE
HISCCA
HISKET
HISLE
HITCHCOCK
HITILO
HITT
HIVAL
HIVAN

HIVASSEE

HIVOOO
HIXTON
HOADLY
HOSACKER
HOBAH

HOBBS
HOBCAv
HOae
HOBCRG
HOBIT
HOBO
HO8OG
HOBONHT
HOB SON
HOBUCKEN
HOCAR
HOCHHEIM
MOCKINSON
HOCKINSON.

MODERATELY VET

HOCKINSON. DRAINED
HOCKLEY
HOCKLEY. GRADED
HOOA
HOOEOO
HOOENPYL
HODGE
HOOCINS
HOO6SOH
HOEHHE
HOFFLANO
HOFFHANVILLE

HOCFSTAOT

MOFLY

HOCAOCRO
HOGANS8URG
HOGBACK
HOGG
KOCNALAT
H OCR IS
HOH
KOHMANN

HOKO
MOLBORN
HOLBROOK
HOLCOHB

HOLDAVAY

HOLOEN
HOLDER

e
a
e
a
D
B
C
A
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a
a
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c
c
c
D
C
D
C
D
C
C
B
D
a
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D
B
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c
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c
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C
a
a
c
c
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B
B
C
C
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B
0
O
B
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HOLPERMAN

HOLOERNESS
HOLDINCFOOO
HOL9CECE
HOLILLIPAH
HOLLAND
HOLLANOLAKE

HOLL INCER

HOLLIS

HOLL IS t£«

HOLLOHAN

HOLL one *
HOLLO*

HOLLOHAV

HOLLOHREE
HOLLY
HOLLY. P3NOEO
HOLLY SPRINCS
HOLLYKELL
HOLL'TKOOD
HOLHAN

HOLHOEL
HOLMES
HOLOHAH

HOLOHUA

HOLOPAW

HOLOPAII.

DEPRESS I ONAL

HOLOPAIT.

FREQUENTLY

FLOODED
HOLS I HE
HOLSTEIN
HOLSTON

HOLT

HOLIER
MOLTLE ,
HOLTON /
HOLTVILLE /
HOLYOKE /
HOfA
HOfE CAKP \
HO^LAKE V
HOMELAND \
MOKER \
HOME STAKE
HOKESTEAO
HOMEKOOO
HOHME
HOV.ME. MODERATELY

WET
HOHOSASSA
HONAUNAU

HONCUT

HONOALE

HONDOHO

HONEOYE
HOKEYDEV
HONEYCROVE
MONEY JONES
HONEYY1LLE
HONKER
MONLAK

HONLAK. DRAINED

HONLU

HONN

HONOBIA

HONOKAA

MONOLUA

HONOHANU

HONONECAH

HOHOULIULI

HONTAS

HONTOON

HONUAULU

HOOD

HOOOLE
HOODOO
HOOD SPORT

C
C
c
p
A

8
e
E
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0
D
B
C
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c
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B
D
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C
a
B
a
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C
c
B
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B
C
C
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B
0
B
B
C
B
B
C
D
C
B
B
B
C
A
8
A

A

e
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B/O

A

B

B

D

C

HOOD VIC*
HOOCOAL

HOOKS

HOOKSAN

HOOKTON

HOOLEHUA

HOOLY

HOOPAL

HOOPER

HOOPESTON
HCOPLITE
HCOSAN

HOOSECOV

H COS 1C
HOOSIERVILLE
MOOS I MB I M
HOOT
HOOTEN
HOPCO

HOPDRAV
KOPEKA
HOPKINS
HOPLAND

HOPLEY
HOPSONVILLE
HOOUIAH

HORD
HOREB
HOREB. CRAVELLY

SUBSTRATUM
HORNELL
HORN INC
HORNITOS
HORNSBY
HORNSVILLE

'' ' ••»"•! llj'fl̂ i f
*<"*"*"1^*^^"— ̂

HORSECAMP ^~~---̂ ;
HOPSERIDCC
HORSESHOE
HORSETHICF
MoaSLEY
HORST
HORTONVILLC
HOSKIN
HOSKINNINf

HOSLEY __^-— —
"TRDSKEB '

HOSSICK
HOST ACE
HOT LAKE
HOTAK
HOTCREEK
HOTEL
HOTSPRINGS
HOUOEK
HOUCH
HOUCH1ON
HOUCHTON. PONOEO

HOUCHTONVILLE
HOUK
HOULA

HOULKA

HOURGLASS

HOUSE MOUNTAIN

HOUSES

HOUSEROCK

HOUSTAKE

HOUSTON

HOUSTON BLACK
HOVOE
HOVEN
HOVENXEEP
H OVERT
HOYEY

HOVARO

HOVAROSVILLE
HOVCAN

HOKCREE
HOVE

B

C
B
A

C

B

C
D
D
8
0
a
B
A
C
B
0
D
C
A
0
B
B
B
C
8
a
c
B

D
B
0
C
C
e

i?-.
^H

6
B
O
B
a
c/<

^tf
D
C
a
a
c
C
D
C
B
B
B
A/D
0
C
C
e
0
a
0
o
D
C
D

D

O
o
c
D
C
A

A

B
C
C

HOKELL
HOWLANO

HOVSON

HOYE

HOYLETON

HOYPUS

HOYTVILLE
HUACHUCA

HUALAPAI

HUC

HU8BARD
HUBBAROTON

HU8BELL

HUBERLY
HUBERT
HUBLERSBURC

. HUCKLEBERRY
HUCKLEBERRY. HIGH

RAINFALL

HUDNUT

HUDSON
HUE CO
HUEL
HUENEME
HUENEME.

MODERATELY VET
HUENEHE. DRAINED

HUE RF AND

HUEY

HUFF 1 HE

HUFFMAN

HUFF TON

HUCGINS

HUGHES

HUGHESV1LLE

HUGO
HUGUS

^OIGUSTON
^(UICHICA

KuYcHICA. PONDED
HUUCAU
HyXtLL

JtULETT
HULLS
HULLT
HULUA
HUM

HUMACAO

HUMATAS

HUMBARGER

HUMBIG :
HUM8IRD
HUMBOLOT
HUMBOLOT.

MODERATELY VET.
SALINE-ALKALI

KUMBOLDT .
MODERATELY KCT.
SALINE

HUMBOLOT. DRAINED.
STRONGLY SALINE

HUMBOLOT. DRAINED.

NONSAL INE

HUMBOLDT .

MODERATELY VET
HUMBOLOT. DRAINED
HUMOUN

HUME

HUMES TON

"HUNKER

HUMMINGTON

HUMPHREYS

HUKPTULIPS

HUXSKEL

HUN

HUNCHBACK

HUMOR tv

HUNEVILL

HUNGRY

C
C
C
a
c
A
C/D
C
C
e
A

D
B
D
B
e
c
a

B
c
c
A

c
a

8

D

o
B

a
B
c
B
C
B
B
O
C
O
A

e
e
c
e
D

B

a
c -
B
C
B

D
e

B

B

B

B

B
B
C
c/o
c
c
e
B
c
B

D

0

B

C

NOTCS: TkO HYOROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE ORAINED/UNORAINEO SITUATION.
MODIFIERS SHOVN. E-C.. BEDROCK SUBSTRATUM. REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.
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Table 2-2c.—Kunoff curve numbers for other agricultural lands'

I

I

Cover description

Cover type

Pasture, grassland, or range— continuous
forage for grazing.2

Meadow— continuous grass, protected from
grazing and generally mowed for hay.

Brush— brush-weed-grass mixture with brush
the major element.3

Woods— grass combination (orchard
or tree farm).5

Woods.6

Farmsteads— buildings, lanes, driveways,
and surrounding lots.

Curve numbers for
hydrologic soil group—

Hydrologic
condition

Poor
Fair
Good

-

Poor
Fail-
Good

Pool-
Fair
Good

Poor
Fail-
Good

-

A

68
49
39

30

48
35

57
43
32

45
36
"30

59

B

79
69
61

58

67
56
48

73
65
58

66

/"60\
/ 55 J

74

C

86
79
74

71

77
70
65

82
76
72

77
73
70

82

D

89
84
80

78

83
77
73

86
82
79

83
79
77

86

'Average runoff condition, and Ia = 0.2S.

*/'««•: <507 ground cover or heavily grazed with no mulch.
Fair: 50 to 757 ground cover and not heavily grazed.
Gvod: > 757 ground cover and lightly or only occasionally grazed.

3/ 'WMV < 507 ground cover.
Fair: 50 to 757 ground cover.
Gtuid: > 757 ground cover.

'Actual curve number is less than 30; use CN = 30 for runoff computations.

*CN's shown were computed for areas with .rX)7 woods and aOr» grass (pasture) cover. Other combinations of conditions may be computed
from the CN's for woods and pasture.

sl'uur: Forest litter, small trees, and biiish are destroyed by heavy grazing or regular burning.
Fitir: Woods are grazed but not burned, and some foitsl litter covers the soil.
(«<(«/: Wuods are protected from grazing, and litter and brush adequately cover the soil.
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Exhibit A-l, continued: Hydrologic soil groups for United States soils

FREEST

FREESTONE
FREETOWN

FREEW.ITER

FRCEZENER

FREEZEOUT

FRELSSURC

FREMONT
FREN

FRENCH

FRE^CMCREEK
FREXCHJOHN

FRENCHMAN

FRENCHTOWN

FRESHWATER

FRESNO.

SALINE-ALKALI
FRESNO. THICK

SOLUM

FREWA
FREZMIK

FRI ANA
FRIAXT

I-RIDLO

FRIEOLANDER

FRIEDMAN

^^^ENOS^^BENDSHIP
^HH.s
^^nr'SLANO

f C.I.ICLES

FRI»OLE

FRIMCS

FRIO
FR19NA

,^-FlTTOTON ><

f FRIPP

/ FRISCO

I FHISITE

\L Ffc lTZ

^^^^fllZZ ̂ ' '
FROBCRC

FRCOO
F ROHM AN

FtVOL I C

FROLIC.

ELEVATIONOOOO

FROLIC. FLOODED
FRONDORF

FRONTCNAC
FRONTIER

raOHTOs
FROST

FROtARO

FRUITA

FRUITFIELO

FRUITHURST

Ff'UITLAKO

FRUIT LAND.

HOOfRATELY WET

FRUITLAND. WET

FBYE
FRYEBURG

FT. ORUK

FT. CREEN
FUBAR

FUPBLE

FUEG3

FUECOSTA

FUERA
•̂̂ •V UC A H F F

^^BuGHES
•̂l̂ FULCHER

FULDA

FULLA"

FULLER

FULLER TON
FULHER

FULMER. DRAINED

C
C
D
a
e
a
o
c
a
c
e
c
c
Cl
D
D

C

B
0

D
D
C

C
C
c
A

o
e
a
c/
c
9

.— « .

if s

B
a
a

-<- — 1
D
D
C
9
C

C
B
•»

C
0 •

O
c
a
A

c .
3

C

C
C
B

C
O
c
0

c
0
c
B

C
c
c/o
c
o
R
O

C

FULSHEAR

FULSTONE
FULTON

FULTS

FULVIOCR
FUHTER
FUQUAY

FURMISS

FURSHUR
FURY

FURY, DRAINED

FUSULINA
FUSUVAft

C A A S T R A
CABAL30N

CABSS

CABBVALLV

GAOtL

GABICA

CABINO
GACEY

CACHAOO
CACIBA

GAOOES
CADDY

GAOSOE*
CAOSDEN. WET

SUBSTRATUM

GAOWELL
CAGEBV

CACETO.*

GACIL

GAHEE

GAie

GAILA

'^tlAINES

CttNESBCRO

CAiNESvlLLE
CAIJATA

t>CBRETH

CALCHUTT

GALE
CALEN

GALEPPI
CALESTINA

GALESTOwK

GALEY

CALILEE

GALISTEO

CALISTEO.

SALINE-ALKALI

GALLANO

CALLATIN

CALLEGOS
GALLEN

GALL I A

CALLIM^
GALL ION

CALLMA*

GALLUP

CALOO

GALT

GALVA
GALVESTON

GALVEZ
GALVIK

G A L W A Y

GAMBLER

CAMBO4

CAMGEF.
CANAOO
GANCE

GANDO

CAN1S

GANNETT

I.ANSNER

GANSNCR. PONDEC
CANY

GAPBUTTE

C
C
o
D
0
D
6
D
D
D

' C
r
p
c
B
C
D
C
O
o
0
o
o
c
A

c
c

c
e
e
ft
e
D
B
C
C
A
0
D

C
B
e
a
c
A
B
C
C
C

r
c
e
e
e
e
a
a
e
C/D
D
P

A

C
D
B
B
B
C
D
C
D
D
0

C
O
B
B

GAPCOT

CAPO
CAPQ. DRAINED

GAPPMAYER

CARA
CARPEQ

CAPPC

CARPtITT

GAKCENO

GARCfS

GARCIA

CARC1TAS
GAPCOM

CARCELLA

CARCENA

CARDINEP

GARDNER'S FOPC

CARONERVILLE

CAROONE

CAREY
CARFAN

GARFIELO

GARHILL

CAR I PER

C A E I T A

GARLAND
CARLET

CARLOCK

GAKMON

CARKORE
GARNtTL

CAKNER

CARNCS

CARD
CARR

GAfRETiO^

CARRE TT

GARRISON

CARPOC HALES

CARS ID

CAPTCN

CARVESON
GARY IN

CARWIN

GARZA

CAKIChA

CAS CREEK
SASCCMAO'

CASIL

CASCCr T
G A S S A W A Y

GASSVILLE

CASTON
CAT

CAFES

«AI£SCh

C A T E V I E W

G A T E k A V

GATEkOOO
GATLIK

GATOR

CATTON

C-AULDV

GAULEV

GAVEL
CAVILAN

GAVINS
G A V I O T A

CAY

CAYLESVILLi

CAVLORO

CAYHCa

GAYVILLE

GAZELLE

CAZOS

GAZwF.LL
CCACHART

CEARY

CEBSON

0

0
C
B
C
e
6
B
C
C
C
c
c
D
P
A

6
C
A
e
e
c
D
C
E
e
e
a
c
6
C
0
e
D
D
P
A

E
D
r
c
c
D
OfO
e
0
D

D
P
B
0
C

c
P
e
c
B
C
C
B
D
P
e
c
c
c
D
D
B/C
D

C
C
D
0

C
c
A

B

B

CEO
GEE
CEEBURG

CEEMORE

CFER
CEERTSEN

CEFO

CEISEL

CEKE

GELKIE

CEM
CEH. STONY

CEMID

CEMSON

CENAV

CENECRAF

GENE SEE
GENEVA

GENOA

CCNOLA
GENT ILLY

GENTRY
GtOCONDA

GECHROCK

GEORCECREEK
GEORGETOWN

GEORCEVILLE

GEORGIA

CEPFORD

GEPP
CEPPERT

GERALD

GERPER

GERORUM
CERINC

GERLACH

CERLANE

CERLE
CERMANTOWN

GERMANY

CERMER
GCRONI
GEtRAPO

GERRAflO. DRAINED

GERST

CESS IE

CESSNER

GESTPIf
GETAWAY

GETCHELL

CETRAIL

CETTYS

GET7VILLE

CEwrCC
CEYSEH

CIBBLER
GIBBON

GiaeONSCREEK

GIBBS
GieNEY

GI6SONVILLE

GI0VCLL
GIDEON

GlELOk

CIFFORD

GICGEP
CILA

•GILBERT

C1L8OA

CILBV

GILCMRIST

CILCO
CILCREST

CILCAD

GILES

GILFORD

CILFCRO.

STRATIFIED
SUBSTRATUM

O
C
C
C
B
a
A

B

C
B
C
C
c
B
O
B
B
B

0
B
C
O

c
B
B
D
a
c
0
e
c
D
D
D
E
0
B

B
e
e
c
e
c
e
D
E
PVO
0
B
C
D
C
0
c
c
c
a
c
o
c
D
C
c
c
D
C
B
0
B
B
A

B
e
c
B
B/D
P

CILISPIE

GILLANO

CILLENOER

GILLtAM

GILLICAN

GILLS

CILLSBUPC

CILMAN

CILMORE
CILPAR

CILPIN

CILROY

CILSTON

CILT EDGE

CIMLETT

CINAT

CINEX

GINGER

CINI

CINLAMO

GINNIS

CINSER

GIRARO

CIQARDOT

GIRO

CIST

GITAKUP
GITAM

CIVIM

GLACICRCREEK

GLADDEN

CLAOEL
GLAOEVILLE

CLADEWATER

GLADSTONE

CLADWIN

GLASGOW

CLASSNER
CLEAN

CLEASOK

CLEBE

GLCN
CLENBAP

CLENBAR. WET

CLENBERC

CLENBLAIR

GLENBROOK

CLENCARB

CLENCARB. VET.

SALINE

CLENCOE

CLEKCOE. PONDED

GLENOALE

GLENOALE. VET
CLENOALE. RARELY

FLOODED
CLENDERSON

GLENOIVE

CLENDORA
GLENEDEN

GLENELC

CLENFORD

CLENHALL
CLENHAM

GLENMEN

GLENMORA

CLENNALLEN

CLENOMA

GLENPOOL

CLENRIO

CLENROSE

CLENROSS

CLENSTEO

CLENTON

CLENTON. WET

CLENTOSH

CLENVIEW

GLENVILLE

GLENYON

O

C
O
c
a
c
c
B
c
B
c
c
B
o
e
D
O
O
B
D
C
C
D
D
e
D
C
O

c
A

B
D
D

D
B
A

C .
D
6
B

C
B
B
C
B
C
O
e
c

B/D
O
B
C
C

B

B
A/D
D
B
C
B
6

B
C
C
6
A
0
6
0
D
6
C
A

B
C
B

i
I

NOTES: TVO HYDROLOGIC SOIL CROUPS SUCH AS C/C INDICATES THE DRAINED/UNORAINED SITUATION.

MODIFIERS SHOWN. E.G.. BEDROCK SUBSTRATUM. DEFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND. 1



Exhibit A-l, continued: Hydrologic soil groups for United States soils

I'll :
HI '

V i f

LANK IN
LAND
LAMOILLE
LANOND1
LANONI
LAMONT
LAMONT A
LAMOOSE
LANOTTE
LAMOURE
LANPASAS
LANPHIER
LAHPSHIRE
LAMSON
LANARK
LANCASTER
LANCE
LAND
LAND. DRAINED
LANOAVASO
LANOCO
LANDER
CANOES
LANDLOW
LANOMAN
LANOSEND
LANE
LANESBORO
LAKE X A
LAN6V
LANG
LANCFORD
LANCHEI
LANGLADC
L ANGLO IS
L ANGOLA
LANCRELL
LANGS PR INC
LANGSTON
LANGTRY
LANIER
LANIGER
LANICER. GRAVELLY
LANKBUSH
LANK I N
LANKTREE
LANOAK
LANONA
LANSOALE
LANSOOWNC
LANSING
LANTERN
LANTIS
LANTOH
LANTON. LOW
PRECIPITATION
LAHTONIA
LANTRY
LANTZ
LAHVER
LANYON
LAP

LAPARITA
LAPDUN
LAPEO
LAPEER
LAPHAN
LAP INC
LAPLATTA
LAPON
LAPORTE
LAPOSA
LAPHAI
LARAND
LARCHMOUHT
LAROELL
LAREDO
LARES
LARGO

B
C
B
B

C
B
O
0
a
c
0
B
D

BA>
a
B
b
c
a
a
C
c
B
C
B
C
C
C
O
B
C
C
B

B
0
a'
B
8
8
D
'A
B
C
B
C
C
B
fl
B
C
9
B

B
D
C

B
a
D

C
C/D
O
C
B
D
B
A
A

C
0
0
c
B
B
a
c
a
c
a

LARIAT
LARIM
LARIMER
LARIOSCAMP
LARKIN
LARKSON
LARMINE
LAROOUE
LAROSE
LARRUP IN
LARRY
LARRY. DRAINED
LARSON
LARTON
LARUE
LARUSH
LARVIE
LAS
LAS ANIHAi
LAS FLORES
LAS LUCAS
LAS POSAS
LAS VEGAS
LASA
LASALLE
LASAUSES
LASCO
LASIL
LASKA
LASSEL
LASSEN
LASSITER
LASTANCE
LATAH
LATAH. HIGH
RAINFALL. DRAINED

LAT.AH. DRAINED
LATAHCO
LATAHCO. WET
LATAN IER
LATCH
LATCNE
LATES
LATEX
LATHAM
LATHER
LATHROP
LATICO
LATINA
LATIUM
LATOM
LATONIA
LATOUCHE
LATOUR
LATOURELL
LATTAS
LATTY
LAUOEROALC
LAUOERHILL
LAUFER
LAUGENOUR. LOAMY
SUBSTRATUM

LAUGENOUR. SILTV
SUBSTRATUM

LAUGCNOUR. DRAINED
LAUCHLIN
LAUMAIA
LAUREL
LAURELWOOD
LAUREN
LAURENTZEN
LAVACREEK
LAVALLEE
LAVATE
LAVEAGA

LAVEEN
LAVENTANA
LAVE UK IN
LAV 1C

B | LAVINA
e
B
0
B
C
C
B
D
B
D
C
D
A
A

B
O
C
C
D
B
C
D
A

D
D
B
0
6
C
O
B
B

D
C /
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C
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0
0
A
B
C
C
D
D
B
B
D
D
D
e
D
B
B
O
0
0
B/0
O

C

e

a
c
a
o
B
8
a
B
B
B
C
a
8
C
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LAVAI
LAVEN
LAVET
LA»ET.
SALINE-ALKALI

LAVLER
LAVMDALE
LAVNVOOD
LAVNVOOD.
CCPRESSIONAL

LAkRENCE
LAVQENCEVILLE
LAVS HE
LAVS ON
LAVTHER
L A V T ON

LAkYCB
LAI

LAXAL
LAX TON
LAYCOCK
LAVOINT
LAYTON
LAYV1EV
LAZAN
LAZE AH
LE BAR
LE SUEUR
LEA
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JtClffVOlN T »
LEAOVALE
LEADVILLE
LEAF
LEAFRIVEH

-t*A*4J^

LEAKSVILLE
LEAL
LEALAhOIC
LEANNA
LEAWTO
LEAPS
LEATHAH
LEATHCRMAN
LEAVENVORTH
LEAVERS
LEAVITT
LEAVITTVILLE
LEEAM
LEBANON
LEBEAU
LEBEC
LEBO
LCRSACK
LECK KILL
LECRAC
LEDFORD
LEOGEFORK
LEOMOUNT
LFOOv
LEObU
LEOUB
LfOVITH
LEE
LEEBENCH
LEEDS
LEEFIELD
LFEKO
LEEKO. >A4M
LEELANAU
LEEMONT
LEEPEO
LEERAY
LEESBURG
LtESVILLE

D
C
e
6
P/D
B

e
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B
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LEETONIA
LEEVAN
LEFOR
LEGALL
LfGAULT
LECGETT
LCGLER
LCGORE
LEHEV
LEH1GH
LFHMANS
LCHR
LEICESTER
LEIOL
LEIGHCAN
LEILEHUA
LEISY
LELA
LCLANO
LEWAH
LENBOS
LEMCO
LEMERT
LEKETA
LEMING
LEMITAR
LE«M
LEKOLO
LEMONO
LEKONEX
LEMOORE
LEMPIRA
LEN .
LENA

xLENA. FLOODED
CCNAPAH
LfNAWEE

yCEMAVCE.' PONDED
.LEN8ERC
LENNEP
LENOIR
LCNZ
LENZ. STONY
LENZ. VERY STONY
L EH Z BURG
LEO
LEOLA
LEON
LEONARD
LEONARDO
LEONAROTOWN
LEONI
LECUICU
LERDAL
LERDO
LEROY
LERROV
LESHARA
LESHO
LESLIE
LESON
LESPATE
LESTER
LESWILL
LETA
LET CHER
LETHA
LCTHENT
LfTNFY
LETON
LETORT
LETRI
LETTIA
LEVASY
LEVELTON
LEVELTON. DRAINED
LEVEHETT
LEVIATHAN
LEVY

C
C
8
8

D
C
B
E
C
C
D
E
C
C
B
E
B
D
0
A

C
C
D

O
C
D
B
D
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C
B
C
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0
D
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B
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D
D.

C .
B
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8
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D
C
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B
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LEVBEACH
LE'OLAC
LEvIS
LEVISBEHRY
LEKISBUPG
LEV1STON
LEVISVILLE
LEXCALB
LEX
LEXINGTON
LCXTON
LEYBA
LEVDEN
L IBB INGS
LIBEG
LIBERAL
LI PORT
LIBRARY
LIBUSE
LICHA
LICK
LICKDALE
LICKING
LICKSKILLET
LIDAN
LIDDELL
LIPDIEVILLE
LIPY
LIEBERMAN
LICN
LIESN01
LIGGET
LIGHTNING
LI GNU"
LICON
LIGURTA
L.IHEN
LI HUE
L I KES
L1LAH
LILBERT
LILBOUHN
LILLINGS
LILLINGTON
LILLYLANOS
L1LTEN
LILY
LIN
LIMA
LIMBER
LIMEKILN
LIfERICK
LIPERIDGE
LINKING
LIMON
LI "ON. VET
LI MOKES
LIMPIA
LINCO
LINCOLN
LINOAAS
LINOALC
LINDELL
LINDEN
LlNOER
LINOLEY
LINDRITH
LINOS IDE
LlNOSTROH!
LINOY
LINE
LtNEVILLE
LIKGANORE
LlNHART
LININGCR
LINKER
L 1 NCUP
LINKVILLE
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NOTES: TWO HVOROLOCIC SOIL BROUPS SUCH AS B/C INDICATES THE DRAINED/UNORAINEO S I T U A T I O N .
MODIFIERS SHOWN. E.G.. BEDROCK SUBSTRATUM. REFER 10 A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.
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Exhibit A-l, continued: Hydrologic soil groups for United States soils

HCSCH B

MCSPER 8

HCSPERIA B

HESPERUS B

MESSEL B/1>

HCSSELBERG O
KCSSCLTIKE •
MESSING B
MESSLAN C
HCSSON C
HCTERVA c

KETTINCER C/D
HEUSSER C
HEUVELTON C
HEVITT 0
HEXT B

HEYOER B

HEYOLAUFF B
KEYTOU B

HEZEL B
HI V ISTA C
HIARC C
HIBAR C
HIOBAHD C
HIBBINC c
HIBERNIA C
HISHITEN B
HICKMAH B
HICKORY C
HICKS B
HICKSVILLE B
HICKSVILLE. C

BEDROCK
SUBSTRATUM

HICOTA B
HIDALGO B
HIDATLA B.
HIDEAWAY D
HIOEVOOO O/D
HIEBRO B
H1GCINS , D
K1CGINSVILI.E C
HIGH CAP C
MICKAMS O
HICHBAMK C
HIGHCANP B
HICHFIELO B
HICHHOHN B
HICKMORC B
HICMPOINT O
HICHROCK 0
HICMTOVCR C
HICHMOOO C
HIHIMANU B

HIIBHER C
HIKO PEAK B
HIKO SPRINGS 8
MILA1RC B
MILANO B
HILOEBRECHT C
KIUWETH D
HtLEA D
MILES B
HILCER a
HILGRAVE 8
HIL1GHT 0
HILINE D
MIU-BRICK O
HILLCO a
HILLtMANN C
HILLPRY c
MILLET B/O
HILLFIELO a
HILLCATE D
HILLCARO B
MILLIARD. C

KOOEHATCLY VELL
DRAINED

HILLON c

HILLSBORO
HILLSDALE
HILLTO
H1LLVOOO
HILMAR

HILMAR, DRAINED

H1LMOE
HILO
HILOLO
HILT
HILTON
HINCKLEY

HINDES
HINESBURG

H1NKCR

H INKLE

HINMAN

HINSDALE

HIRAMSBURG

HIRIOCE

HIRSCHOALE
HISEGA
HISKEY
HISLE
HITCHCOCK
HITILO
HITT
HIVAL
HIVAN

HIMASSEE

HIWOOD
HIXTON
HOADLY
HOBACKER
HOOAN

HOaes
. HdecAw
Hoee
HOBERG
HO6IT
HOBO
HOBOG
HOOONNY
HOB SON
HO8UCKEN
HOCAR
HOCHHE I M
HOCKINSON
HOCKINSON.

MODERATELY VET
HOCKINSON. DRAINED
HOCKLEY
HOCKLEV. GRAOCO
HOOA
HOOEDO
HOOENPYL
HOOGE
HOOC1NS
HOO6SON
HOEHNE
HOTFUAHO
HOFFMANVILLE
HOEFSTADT
HOFLY
HOCADERO
HOGANSBURC
HOGBACK
HOGG
HOCMALAT *
HOGRIS
HOH
HOHMANN
HOKO
HOLBORN
HOLBROOK
HOLCOMB
HOLDAVAY
MOLDEN
HOLDER

B HOLPERMAN
B HOLDERNESS
B HOLOINGF04O
B HOLOREGE
D HOLILLIPAH
B HOLLAND
C HOLLANDLAKE
A HOLLINCER
0 MOLL IS
8 HOLLJSTER
B HOLLOHAN
A HOLLOMEX
C MOLLOV
C HOLLOVAY

C HOLLOVTREE
0 HOLLY
C HOLLY. PJNDEO
O HOLLY SPRINGS
C HOLL.YVELL
0 HOLLYHO03
C HOLMAN
C HOLMOEL
B HOLMES
D HOLDHAN
B HOLOHUA
A HOLOPAV

B HOLDPAV.
D DEPRESS IONAL
D HOLOPAV.

fflEOUENTLY
FLOODED

HOLS IKE
HCLSTCIN
HOLSTON
HOLT
HOCTER

0 HOLTLE
A HOLTON /
C HOLTVILLE /
C HOLYOKE /
D HOMA I
D HOPE CAKP \
0 HCFELAKE \
C HOMELAND N.
D HOKCR N

O HOME STAKE
B HOMESTEAD
O HOMEVOOD
C HONME

HOWE. MODERATELY
B VET
C HOMOSASSA
D HOMAUNAU

C MONCUT

C HONDALE
B HONOOHO
A HONCOYE
B HOKEYDEV
C HONEYCROVC
A HCNEY JONES
D HONEYVILLE
C HONKER
B HOMLAK
C HONLAK. DRAINED
B HONLU
B HONN
C HOKOBtA

C HONOKAA

O HONOLUA

B HONOMAHU

8 HCMONEGAH

C HONOULIULI
C HONTAS
C HONTOON
B HONUAULU
D HOOD
D HCODLE
B HOODOO
8 HOOOSPORT

c
c
c
p
A

e
a
e
C/D

D
0
e
c
e
c
B/O
0
D
B
O
A

C

B
B
B
B/O
C

O

e
B-
B -
e
b ^

*f
c
c
c/o
c
c
a
c
B
V-j
B
C
C
B

O
C
B
O
e
B
C
a
B
c
D
C
B
B
B
C
A
B
A

A

B

B

B/D
A

B

a
D
C

HOOOVIEV

HOOCOAL

HOOKS

HOOK SAN

HOOK TON

HOOLEHUA

HOOLY

HOOPAL

HOOPER

HOOPESTON

HOOPLITE
HCOSAN

HOOSECOV
H COS 1C
HOOSIERVILLE
HOOSIMBIM
HOOT
HOOTEN
HQPCO

HOPDRAV

HOPCKA

HOPKINS

HOPLANO

HOPLET
HOPSONVILLE
HOOUIAM

HOBO

HOBEB
HOREB. GRAVELLY

SUBSTRATUM

HORNELL
HORNING

HORNITOS
HORNSBY

KOflNSVILLE

' nnftflrTrti<
HORSECANP ^^— ^
KOPSERIOCE
HORSESHOE
HORSETHIEF
HOaSLEY
HOBST
HORTOHVILLE
HOSK1N
HOSKINNIN1
HOSLEY ___, — ~~
KOSHER
HOSSICK
HOSTAGE
HOT LAKE
HOTAV
HOTCREEK
HOTEL
HOTSPRINGS
HOUDEK
HOUGH
HOUGHTON
HOUCHTON. PONDED
HOUCHTONVILLE
HOUK

HOULA

HOULKA

HOURGLASS

HOUSE MOUNTAIN

HOUSER
HOUSEROCK
HOUSTAKE
HOUSTON
HOUSTON BLACK
HOVOE
HOVEN
HOVENVEEP
H OVERT
«OYEY
HOVARO
HOVAROSVILLE
HOVCAN

HOVCREE
HOVE

e
c
e
A

C

8
C
D
D
B
D
B
B
A
C
B
0
0
C
A
O

c
B

D
8
0
C
C
B

^̂Xa
a
D
a
B
C
'f
D
C
B
e
c
c
D
C
B
B
6
A/0
D
C
C
B
0
a
D
D
D
C
D
D
O
D
C
0
c
A
A
8
C
C

HOvELL
HOVLANO
HOVSON
HOYE
HOYLETON
HOYPUS
HOYTVILLE
HUACHUCA
HUALAPA 1
HUE
HUBBABD
HUBBAROTON
HUB BELL
HUBERLV
HUBERT
HUBLERSBURG
HUCKLEBERRY
HUCKLEBERRY. Hlc.H
RAINFALL
HUDNUT
HUDSON
HUE CO
HUCL
HUENEME
HUENEME.
MODERATELY VET
HUENEME. DRAINED
HUERFANO
HUEY
HUFFINE
HUFFMAN
HUFF TON
MUGGINS
HUGHES
HUGHES VILLE
HUGO
HUGUS
.HOCUS TON
^UJCHICA
HuVfHICA. PONDED
HUlJcAU
KyXlLL
><OLETT

r HULLS
HULLT
HULUA
HUM
HUMACAO
HUMATAS
HUM8ARCEP
HUMS 1C :
KUMBIRD
KUMBOLOT
HVMBOLDT.
MODERATELY VET.

SALINE-ALKALI
HUM80LOT.
MODERATELY VET.
SALINE

HUMBOLOT. DRAINED,
STRONGLY SALINE

HUMBOLOT. DRAINED,
NONSALINE

HUM8OLDT •
MODERATELY VET
HUMBOLOT. DRAINED
HUMOUN
HUKE
HUMES TON

'HAJMKCR
HUMMING TON
HUMPHREYS
HUKPTULIPS
HUXSKEL
HUN
HUNCHBACK
HUNORAV

HUNEVILL
HUNGRY

C
C
c
a
c
A
C/D
C
C
B
A

D
B
D
B
P

C
B

8
C
C
A
C
B

8
D
D
B
B
B
C
8
C
B
B
O
C
O
A
e
e
c
B
D
B
B
C
e
c
a
D
B

8

B

B

B

B
B
C
C/O
c
c
e
e
c
B
D
D
B
C

NOTES: TVO KYOROLOGIC SOIL GROUPS SUCH AS 6/C INDICATES THE DRAlNED/UNDRAlNED SITUATION.
MODIFIERS SHOVN. E_G.. BEDROCK SUBSTRATUM. REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEM5.
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Table 2-2c.—Runoff curve numbers for other agricultural lands'

I
I
I
I

Cover description

Cover type

Pasture, grassland, or range— continuous
forage for grazing.2

Meadow— continuous grass, protected from
grazing and generally mowed for hay.

Brush— brush-weed-grass mixture with brush
the major element.3

•

Woods— grass combination (orchard
or tree farm).5

Woods-6

Farmsteads— buildings, lanes, driveways,
and surrounding lots.

Curve numbers for
hydrologic soil group—

Hydrologic
condition

Poor
Fair
Good

—

Poor
Fail-
Good

Poor
Fair
Good

Poor
Fail-
Good

A

68
49
39

30

48
35
430

57
43
32

45
36
"30

59

B

79
69
61

58

67
56
48

73
65
58

GG
/"60\

/ 55 }

74

C

86
79
74

71

77
70
65

82
76
72

77
73
70

82

D

89
84
80

78

83
77
73

86
82
79.

83
79
77

86

'Average runoff condition, and Ia = 0.2S.

*/'««•: <50'2 ground cover or heavily grazed with no mulch.
Fail" 50 to 75r4 ground cover and not heavily gi-azed.
Gwid: > 751? ground cover and lightly or only occasionally gr.tzed.

3/'«uv <500t ground cover.
Fair: 50 to 75"3f ground cover.
Gotid: >75'J ground cover.

•Actual cui-ve number is less than 30; use CN = 30 for runoff computations.

"CN's shuun were computed fur areas with aUlf woods and JOTi grass (pasture) cover. Oilier combinations of conditions may be computed
from the CN's for woods -ami pasture.

sl'uvr: Forest litter, small trees, and bitish ait destroyed by heavy grazing or regular burning.
Ftiir: Woods aj-e grazed but not burned, and some forest litter covei> the soil.
(riiiKf: Woods are protected from grazing, and liner and brush atlcijualely cover the soil.
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Attachment B1A-5
Regional Regression Methodology



COLORADO WATER CONSERVATION BOARD
COLORADO DEPARTMENT OF NATURAL RESOURCES

TECHNICAL MANUAL NO. 1

MANUAL FOR E S T I M A T I N G FLOOD C H A R A C T E R I S T I C S

OF NATURAL-FLOW STREAMS IN C O L O R A D O

By Jerald F. McCain and Robert D. Jar re t t

U.S. Geological Survey
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Colorado Water Conservation Board
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Attachment B1A-6
Calculations



Summary of Results

101.9502
Project: Rico
By: ACJ
Location: Silver Creek
Basin: A3

Regional Regression Analyses
Basin Area: 154 acres 0.24 sq. mi.
Q: 37.5 cfs

TR-55 Method
Q:

Rational Method
Q: 98.1 cfs

15:10:03 07/31/95 C:\ARCO\RICO\A3HYDRO.WB1



GRAPHICAL PEAK DISCHARGE METHOD Version 2.00

Project : Rico Technical Services

County : Dolores State: CO

Subtitle: Basin A3

Data: Drainage Area : 154 Acres
Runoff Curve Number : 57
Time of Concentration: 0.19 Hours
Rainfall Type : II
Pond and Swamp Area : NONE

User: ACJ
Checked:

Date: 07-31-95

Date:

Storm Number

Frequency (yrs)

24-Hr Rainfall (in)

la/P Ratio

Runoff (in)

Unit Peak Discharge
(cfs/acre/in)

Pond and Swamp Factor
O.OX Ponds Used

Peak Discharge (cfs)

1

100

3.75

0.40

0.51

0.906

1.00

72



Time of Concentration by TR-55 Methodology

101.9502
Rico

3y: ACJ
Location: Silver Creek
Basin: A3

Storm analyzed:

A. Sheet Flow

100 yr 6 hr

1. Surface description
2. Manning's RC (n)
3. Flow length. L
4. rainfall
Beginning Elevation
Ending Elevation
5. Land slope, s
6. Tt = 0.007(nl)A.8/(p2A.5'sA.4)

B. Shallow Concentrated Flow

7. Surface description
8. Flow length, L
Beginning Elevation
Ending Elevation
9. Watercourse slope, s
10. Average Velocity, V
11.Tt=L/(3600V)

C. Channel Flow
Q (base flow from u/s subarea)
Q (calculated - guess on first iteration)
Q (total)
Q (adjust flow area so to match this Q to abo
12. Cross section flow area, a
13. Wetted perimeter, pw
14. Hydraulic radius, r=a/pw
Beginning Elevation
Ending Elevation
15. Channel slope, s
16. Mannings RC, n
17.V=1.49f(rA2/3)sA.5]/n
18. Flow Length
19. Tt= U3600V

D. Subarea Tc

20. Tt

Woods
0.4
150
5.1

10939
10850

0.59
0.101

ft (MAX IS 300)
in

ft/ft
hr

Suggested: 5.1 in

6.1 min

Unpaved
350

10850
10600

0.71
2.3

0.042

ft

ft/ft
ft/s
hr 2.5 min

18 (use about 1/4 of calculated Q at end of channel):
18

24.4 cfs

18.1
1.4
3.8

0.38
10600
9300
0.65
0.05

12.55
2000
0.04

ft2
n (calculated) Assumes V channel, 2H:1 V)

ft/s

hr 2.7 min

0.19 hr 11.3 min

E. Basin Statistics
Elevation Drop:
Horizontal Flow Length:

1639 ft
2500 ft

fiteSH1-1
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Re:
Location:
Basin:

Inputs

Design Q, 100 yr, 6 hour design storm
Silver Creek
A3

Storm Recurrence Interval
Runoff Coefficient (C)
Basin Area:
Maximum Length of water travel:
TR-55 calculated time of concentration:
Time of concentration factor:

100 yrs
0.10
154 acres

2500 ft
11.1 min
2.0 (for use in adjusting Kirpich formula)

Rainfall Intensity-Duration Curve
Duration (D, hrs) (min)

0.083
0.167
0.250
0.500
1.000

5
10
15
30
60

l(in/hr)
6.75
5.27
4.44
3.08
1.95

Work Area

Antecedent Precipitation Factors
Recurrence Interval (yrs) Ca

2
10
25
50

100

Results
Height drop of water travel:
Antecedent Precipitation Factor (Ca)
C'Ca
Basin Slope:
Time of Concentration (Tc):
Tc for analysis:
Average Water Velocity:
Intensity (I)
Q (=CCalA)

1
1

1.1
1.2

1.25

I key
(base
(delta

dl/dD
-17.76

-9.96
-5.44
-2.26
-2.26

0.166667
5.27

-9.96

1639 ft
1.25
0.13

65.6%
0.13 hrs
0.18 hrs
5.5 ft/s
5.1 in/hr

98.1 cfs

7.6 min (Kirpich formula)
11.1 min (max of Kirpich or TR-55)
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Time of Concentration by TR-55 Methodology

101.9502
'oject: Rico

By: ACJ
Location: Silver Creek
Basin: A3

Storm analyzed:

A. Sheet Flow

100 yr 6 hr

1. Surface description
2. Manning's RC (n)
3. Flow length, L
4. rainfall
Beginning Elevation
Ending Elevation
5. Land slope, s
6. Tt = 0.007(nl)A.8/(p2A.5*sA.4)

B. Shallow Concentrated Flow

7. Surface description
8. Flow length, L
Beginning Elevation
Ending Elevation
9. Watercourse slope, s
10. Average Velocity, V
11.Tt=L/(3600V)

^Channel Flow
Q (base -flow from u/s subarea)
Q (calculated - guess on first iteration)
Q (total)
Q (adjust flow area so to match this Q to a
12. Cross section flow area, a
13. Wetted perimeter, pw
14. Hydraulic radius, r=a/pw
Beginning Elevation
Ending Elevation
15. Channel slope, s
16. Mannings RC, n
17. V=1.49[(rA2/3)sA.5]/n
18. Flow Length
19. Tt=L/3600V

D. Subarea Tc

20. Tt

Woods
0.4
150
5.1

10939
10850

0.59
0.101

ft (MAX IS 300)
in

am
hr

Suggested: 5.1 in

6.1 min

Unpaved
350

10850
10600

0.71
2.3

0.042

ft

ft/ft
fl/s
hr 2.5 min

24.5 (use about 1/4 of calculated Q at end of channel):
24.5

24.5 cfs

24.5
1.8
4.3

0.43
10600
9300
0.65
0.05

13.55
2000
0.04

ft2
ft (calculated) Assumes V channel, 2H:1V)

fl/s

hr 2.5 min

0.18 hr 11.1 min

E. Elasin Statistics
Elevation Drop:
Horizontal Flow Length:

1639 ft
2500 ft

fileSHM
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jummary of Results

Job: 101.9502
Project: Rico
By: ACJ
Location: Argentine Tailings
Basin: Pile runoff Area A

Regional Regression Analyses
Basin Area: 5.3 acres 0.01 sq. mi.
Q: 3.4 cfs

Rational Method
Q: 12.3 cfs

'-1 08/02/95 S:\ARCO\RICO\SSRUNOFA.WB1



Job:
Project:

Re:
Location:
Basin:

Inputs

101.9502
Rico Technical Services
ACJ

Design Q. 100 yr, 6 hour design storm
Argentine Tailings 0
Pile runoff Area A

Storm Recurrence Interval
Runoff Coefficient (C)
Basin Area:
Maximum Length of water travel:
TR-55 calculated time of concentration:
Time of concentration factor:

100 yrs
0.50
5.3 acres

1050 ft
23.0 min
2.0 (for use in adjusting Kirpich formula)

Rainfall Intensity-Duration Curve
Duration (D, hrs) (min)

0.083
0.167
0.250
0.500
1.000

5
10
15
30
60

l(in/hr)
6.75
5.27
4.44
3.08
1.95

Work Area

^nl

•

ptecedent Precipitation Factors
icurrence Interval (yrs) Ca

2 1
10 1
25 1.1
50 1.2

100 1.25

Results
Height drop of water travel:
Antecedent Precipitation Factor (Ca)
C*Ca
Basin Slope:
Time of Concentration (Tc):
Tc for analysis:
Average Water Velocity:
Intensity (I)
Q (=CCalA)

Ikey
Ibase
(delta

dl/dD
-17.76

-9.96
-5.44
-2.26
-2.26

0.25
4.44

-5.44

20 ft
1.25
0.63

1.9%
0.25 hrs
0.38 hrs
1.2 ft/s
3.7 in/hr

12.3 cfs

15.2 min
23.0 min

(Kirpich formula)
(max of Kirpich or TR-55)
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Time of Concentration by TR-55 Methodology

Job: 101.9502
Project Rico
By: ACJ
Location: Argentine Tailings
Basin: Pile runoff Area A

Storm analyzed:

A. Sheet Flow

100 yr 6 hr

1. Surface description
2. Manning's RC (n)
3. Flow length, L
4. rainfall
Beginning Elevation
Ending Elevation
5. Land slope, s
6. Tt = 0.007(nl)A.8/(p2A.5*sA.4)

B. Shallow Concentrated Flow

7. Surface description
8. Flow length, L
Beginning Elevation
Ending Elevation
9. Watercourse slope, s
10. Average Velocity, V
11.Tt=L/(3600V)

C. Channel Flow
Q (base flow from u/s subarea)
Q (calculated - guess on first iteration)
Q (total)
Q (adjust flow area so to match this Q to a
12. Cross section flow area, a
13. Wetted perimeter, pw
14. Hydraulic radius, r=a/pw
Beginning Elevation
Ending Elevation
15. Channel slope, s
16. Mannings RC, n
17. V=1.49[(rA2/3)sA.5]/n
18. Flow Length
19. Tt=L/3600V

D. Subarea Tc

20. Tt

Rock Mul
0.3
100
3.7

9315
9313

0.0200
0.264

n (MAX IS 300)
in

ft/ft
hr

Suggested: 3.7 in

15.9 min

Unpaved
300

9313
9308
0.02
2.3

0.036

ft

ft/ft
ft/s
hr 2.2 min

3.1 (use about 1/4 of calculated Q at end of channel):
3.1

3.1 cfs

3.1
1.4
3.7

0.37
9308
9295
0.02
0.05
2.18
650
0.08

ft2
ft (calculated) Assumes V channel, 2H:1V)

ft/s

hr 5.0 min

0.38 hr 23.0 min

E. Basin Statistics
Elevation Drop:
Horizontal Flow Length:

20 ft
1050 ft
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Job:
roject:

Re:
Location:
Basin:

Inputs

101.9502
Rico Technical Services
ACJ

Design Q, 100 yr, 6 hour design storm
Argentine Tailings 0
Pile runoff Area A and B

Storm Recurrence Interval
Runoff Coefficient (C)
Basin Area:
Maximum Length of water travel:
TR-55 calculated time of concentration:
Time of concentration factor:

100 yrs
0.50
10.3 acres

1650 ft
27.5 min
2.0 (for use in adjusting Kirpich formula)

Rainfall Intensity-Duration Curve
Duration (D, hrs) (min)

0.083
0.167
0.250
0.500
1.000

5
10
15
30
60

l(in/hr)
6.75
5.27
4.44
3.08
1.95

Work Area

tecedent Precipitation Factors
rrence Interval (yrs) Ca

2
10
25
50

100

Results
Height drop of water travel:
Antecedent Precipitation Factor (Ca)
C"Ca
Basin Slope:
Time of Concentration (Tc):
Tc for analysis:
Average Water Velocity:
Intensity (I)
Q (=CCalA)

1
1

1.1
1.2

1.25

Ikey
Ibase
Idelta

dl/dD
-17.76
-9.96
-5.44
-2.26
-2.26

0.25
4.44

-5.44

85 ft
1.25
0.63

5.2%
0.24 hrs
0.46 hrs
1.9 ft/s
3.3 in/hr

21.3 cfs

14.7 min
27.5 min

(Kirpich formula)
(max of Kirpich or TR-55)
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Time of Concentration by TR-55 Methodology

Job: 101.9502
Project Rico
By: ACJ
Location: Argentine Tailings
Basin: Pile runoff Area A and B

Storm analyzed:

A. Sheet Flow

100 yr 6 hr

1. Surface description
2. Manning's RC (n)
3. Flow length, L
4. rainfall
Beginning Elevation
Ending Elevation
5. Land slope, s
6. Tt = 0.007(nl)A.8/(p2A.5*sA.4)

B. Shallow Concentrated Flow

7. Surface description
8. Flow length, L
Beginning Elevation
Ending Elevation
9. Watercourse slope, s
10. Average Velocity, V
11.Tt=L/(3600V)

C. Channel Flow
Q (base flow from u/s subarea)
Q (calculated - guess on first iteration)
Q (total)
Q (adjust flow area so to match this Q to a
12. Cross section flow area, a
13. Wetted perimeter, pw
14. Hydraulic radius, r=a/pw
Beginning Elevation
Ending Elevation
15. Channel slope, s
16. Mannings RC, n
17. V=1.49[(rA2/3)sA.5]/n
18. Flow Length
19. Tt=L/3600V

D. Subarea Tc

Rock Mul
0.3
100
3.2

9315
9313

0.0200
0.284

ft (MAX IS 300)
in

ft/ft
hr

Suggested: 3.3 in

17.1 min

Unpaved
300

9313
9308
0.02
2.3

0.036

ft

ft/ft
ft/s
hr 2.2 min

5.3 (use about 1/4 of calculated Q at end of channel):
5.3

5.3 cfs

5.4
2.2 ft2
4.6 ft (calculated)

0.46 ft
9308
9230

Assumes V channel, 2\

0.02 (note:slope set at 2% for majority of channel)
0.05
2.52 ft/s
1250 ft
0.14 hr 8.3 min

20. Tt 0.46 hr 27.5 min

E. Basin Statistics
Elevation Drop:
Horizontal Flow Length:

85 ft
1650 ft
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Summary of Results

101.9502
Project: Rico
By: ACJ
Location: Argentine Tailings
Basin: Pile runoff Area A.B and C

Regional Regression Analyses
Basin Area: 11.5 acres 0.02 sq. mi.
Q: 5.9 cfs

Rational Method
Q: 21.8 cfs
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Time of Concentration by TR-55 Methodology

Job: 101.9502
Project Rico
By: ACJ
Location: Argentine Tailings
Basin: Pile runoff Area A,B and C

Storm analyzed:

A. Sheet Flow

100 yr 6 hr

1. Surface description
2. Manning's RC (n)
3. Flow length, L
4. rainfall
Beginning Elevation
Ending Elevation
5. Land slope, s
6. Tt= 0.007(nl)A.8/(p2A.5*sA.4)

B. Shallow Concentrated Flow

7. Surface description
8. Flow length, L
Beginning Elevation
Ending Elevation
9. Watercourse slope, s
10. Average Velocity, V
11.Tt=L/(3600V)

C. Channel Flow
Q (base flow from u/s subarea)
Q (calculated - guess on first iteration)
Q (total)
Q (adjust flow area so to match this Q to a
12. Cross section flow area, a
13. Wetted perimeter, pw
14. Hydraulic radius, r=a/pw
Beginning Elevation
Ending Elevation
15. Channel slope, s
16. Mannings RC, n
17. V=1.49[(rA2/3)sA.5]/n
18. Flow Length
19. Tt= L/3600V

D. Subarea Tc

20. Tt

Rock Mul
0.3
100

9315
9313

0.0200
0.294

ft (MAX IS 300)
in

ft/ft
hr

Suggested: 3.0 in

17.6 min

Un paved
300

9313
9308
0.02
2.3

0.036

ft

ft/ft
ft/s
hr 2.2 min

5.4 (use about 1/4 of calculated Q at end of channel):
5.4

5.4 cfs

5.4
2.2
4.6

0.46
9308
9200
0.02
0.05
2.52
1750
0.19

ft2
ft (calculated)
ft

Assumes V channel, 21

(note:slope set at 2% for majority of channel)

ft/s
ft
hr 11.6 min

0.52 hr 31.4 min

E. Basin Statistics
Elevation Drop:
Horizontal Flow Length:

115 ft
2150 ft
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Job:
reject:

Re:
Location:
Basin:

Inputs

101.9502
Rico Technical Services
ACJ

Design Q, 100 yr, 6 hour design storm
Argentine Tailings 0
Pile runoff Area A,B and C

Storm Recurrence Interval
Runoff Coefficient (C)
Basin Area:
Maximum Length of water travel:
TR-55 calculated time of concentration:
Time of concentration factor:

Rainfall Intensity-Duration Curve
Duration (D, hrs) (min)

0.083 5
0.167 10
0.250 15
0.500 30
1.000 60

100 yrs
0.50
11.5 acres

2150 ft
31.4 min
2.0 (for use in adjusting Kirpich formula)

l(in/hr)
6.75
5.27
4.44
3.08
1.95

dl/dD
-17.76

-9.96
-5.44
-2.26
-2.26

Work Area

Stecedent Precipitation Factors
currence Interval (yrs) Ca

2 1
10 1
25 1.1
50 1.2

100 1.25

Results
Height drop of water travel:
Antecedent Precipitation Factor (Ca)
C*Ca
Basin Slope:
Time of Concentration (Tc):
Tc for analysis:
Average Water Velocity:
Intensity (I)
Q (=CCalA)

(key
Ibase
(delta

0.5
3.08

-2.26

115 ft
1.25
0.63

5.3%
0.30 hrs
0.52 hrs
2.0 ft/s
3.0 in/hr

21.8 cfs

17.7 min
31.4 min

(Kirpich formula)
(max of Kirpich or TR-55)
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Summary of Results

Job: 101.9502
Project: Rico
By: ACJ
Location: Silver Creek
Basin: 0

Regional Regression Analyses
Basin Area: 4000 acres 6.25 sq. mi.
Q: 378.4 cfs

TR-55 Method
Q: 408.0 cfs

Rational Method
Q: 1205.2 cfs
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GRAPHICAL PEAK DISCHARGE METHOD Version 2.00

Project : rico
: dOLORES State: co

Data: Drainage Area : 6.25 Sq Hi
Runoff Curve Number : 53
Time of Concentration: 0.98 Hours
Rainfall Type : II
Pond and Swamp Area : NONE

User: acj
Checked:

Date: 07-28-95
Date:

Storm Number

Frequency (yrs)

24-Hr Rainfall (in)

la/P Ratio

Runoff (in)

Unit Peak Discharge
(cfs/sqmi/in)

Pond and Swamp Factor
O.OX Ponds Used

Peak Discharge (cfs)

1

100

3.75

0.47

0.36

181

1.00

408



Time of Concentration by TR-55 Methodology

Job: 101.9502
Project: Rico
By: ACJ
Location: Silver Creek
Basin:

Storm analyzed:

A. Sheet Flow

100 yr 6 hr

1. Surface description
2. Manning's RC (n)
3. Flow length, L
4. rainfall
Beginning Elevation
Ending Elevation
5. Land slope, s
6. Tt = 0.007(nl)A.8/(p2A.5*sA4)

B. Shallow Concentrated Flow

7. Surface description
8. Flow length, L
Beginning Elevation
Ending Elevation
9. Watercourse slope, s
10. Average Velocity, V
11.Tt=L/(3600V)

C. Channel Flow
Q (base flow from u/s subarea)
Q (calculated - guess on first iteration)
Q (total)
Q (adjust flow area so to match this Q to a
12. Cross section flow area, a
13. Wetted perimeter, pw
14. Hydraulic radius, r=a/pw
Beginning Elevation
Ending Elevation
15. Channel slope, s
16. Mannings RC, n
17. V=1.49[(rA2/3)sA.5]/n
18. Flow Length
19. Tt=L/3600V

D. Subarea Tc

20. Tt

Woods
0.4

300
2.4

12681
12440

0.80
0.227

ft (MAX IS 300)
in

ft/ft
hr

Suggested: 2.4 in

13.6 min

Unpaved
1500

12440
12000

0.29
2.3

0.181

ft

ft/ft
ft/s
hr 10.9 min

301.3 (use about 1/4 of calculated Q at end of channel):
301.3

Assumes V channel, 2H:1V)

301.3 cfs

302.1
21.1
14.5
1.45

12000
9200
0.14
0.05

14.32
20000

0.39

ft2
ft (calculated)
ft

ft/s
ft
hr 23.3 mm

0.80 hr 47.8 min

E. Basin Statistics
Elevation Drop:
Horizontal Flow Length:

3481 ft
21800 ft

fileSH1-1
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Time of Concentration by TR-55 Methodology

Jt>: 101.9502
oject Rico

By: ACJ
Location: Silver Creek
Basin:

Storm analyzed:

A. Sheet Flow

100 yr 6 hr

1. Surface description
2. Manning's RC (n)
3. Flow length, L
4. rainfall
Beginning Elevation
Ending Elevation
5. Land slope, s
6. Tt = 0.007(nl)/v.8/(p2*.5*s/v.4)

B. Shallow Concentrated Flow

7. Surface description
8. Flow length, L
Beginning Elevation
Ending Elevation
9. Watercourse slope, s
10. Average Velocity, V
11.Tt=L/(3600V)

^Channel Flow
Q (base How from u/s subarea)
Q (calculated - guess on first iteration)
Q (total)
Q (adjust flow area so to match this Q to a
12. Cross section flow area, a
13. Wetted perimeter, pw
14. Hydraulic radius, r=a/pw
Beginning Elevation
Ending Elevation
15. Channel slope, s
16. Mannings RC, n
17. V=1.49[(rA2/3)sA.5]/n
18. Flow Length
19. Tt=U3600V

D. Subarea Tc

20. Tt

Woods
0.4

300
1.6

12681
12440

0.80
0.278

ft (MAX IS 300)
in

ft/ft
hr

Suggested: 1.6 in

16.7 min

Unpaved
1500

12440
12000

0.29
2.3

0.181

ft

ft/ft
tt/s
hr 10.9 min

94 (use about 1/4 of calculated Q at end of channel):
94

Assumes V channel, 2H:1V)

200.1 cfs

94.0
8.8
9.4

0.94
12000
9200
0.14
0.05

10.68
20000

0.52

ft2
ft (calculated)
ft

ft/s
n
hr 31.2 mm

0.98 hr 58.8 min

E. Basin Statistics
Elevation Drop:
Horizontal Flow Length:

3481 ft
21800 ft

fileSH1-1
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Job:
Project:
By:

Re:
Location:
Basin:

101.9502
Rico Technical Services
ACJ

Design Q. 100 yr, 6 hour design storm
Silver Creek 0

0

Inputs

Storm Recurrence Interval
Runoff Coefficient (C)
Basin Area:
Maximum Length of water travel:
TR-55 calculated time of concentration:
Time of concentration factor

100 yrs
0.10

4000 acres
21800 ft

47.8 min
2.0 (for use in adjusting Kirpich formula)

Rainfall Intensity-Duration Curve
Duration (D, hrs) (min)

0.083
0.167
0.250
0.500
1.000

5
10
15
30
60

l(in/hr)
6.75
5.27
4.44
3.08
1.95

Work Area

Antecedent Precipitation Factors
Recurrence Interval (yrs) Ca

2
10
25
50

100

Results
Height drop of water travel:
Antecedent Precipitation Factor (Ca)
C*Ca
Basin Slope:
Time of Concentration (Tc):
Tc for analysis:
Average Water Velocity:
Intensity (I)
Q (=CCalA)

1
1

1.1
1.2

1.25

Ikey
I base
(delta

dl/dD
-17.76

-9.96
-5.44
-2.26
-2.26

0.5
3.08

-2.26

3481 ft
1.25
0.13

16.0%
1.15 hrs
0.80 hrs

5.2 ft/s
2.4 in/hr

1205.2 cfs

69.3 min
47.8 min

(Kirpich formula)
(max of Kirpich or TR-55)
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Summary of Results

Rb: 101.9502
Project: Rico
By: ACJ
Location: Argentine Tailings
Basin: Pile runoff Area A and B

Regional Regression Analyses
Basin Area: 10.3 acres 0.02 sq. mi.
Q: 5.5 cfs

Rational Method
Q: 21.3 cfs
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BIB SILVER CREEK HYDROLOGY



MEMORANDUM

TO: FILE PROJECT: RICO SITE
ENVIRONMENTAL SUPPORT
SERVICES

FROM: GEA JOB: 101-9502

DATE: 5/8/95

RE: VALIDATION OF HYDROLOGIC REPORTS AT THE RICO SITE

Review of Existing Hydrologic Studies

Overview
Two existing reports address the hydrology of the Dolores River Basin in the Rico area .

1.) Flood Hazard Areas Anaconda Mining Sites
Dolores River And Silver Creek
Rico, Colorado
Dames and Moore, January 1981

2.) Report on Environmental liability Assessment
of Rico-Argentine Mining Company
Rico, Colorado
Camp Dresser & McKee (CDM)
September 1979

FLOOD MAGNITUDE ANALYSIS OF THE DOLORES RIVER AND SILVER CREEK.

Dames and Moore:

The Dames and Moore report's objective was to determine the floods with recurrence
intervals of 2, 10, 50, 100, 200, 500 intervals, the Standard Project Flood, and define the
flood plain for the 100 year and SPF at the mine sites under existing conditions.
Several methodologies were used to determine flood estimates within the range of frequencies
listed above.

A.) Floods with Return Periods
1.) Frequency analysis: Annual maximum flows from the USGS gage below Rico
(USGS No.09165000) were used to develop flood estimates with the specified
recurrence intervals. At that point in time (1980) the gage had a data record of 29
years. Appropriate methodologies were used to assess the adequacy of the data set
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for statistical analyses. These included tests for: reliability, trends, shifts and
independence. Analysis indicated the presence of one low outlier and data was
correspondingly adjusted. A Log Pearson Type III distribution was used in the
analysis. Peak flows from the frequency analysis were then adjusted according to the
expected probability method. Results are shown in Table 1.

2.) Regional Regression Analysis: Regression equations developed from regional
data by the Colorado Water Conservation Board associate annual flood peaks as a
function of drainage basin area. This methodology was used both on the Dolores
River and Silver Creek. Table 1 contains the results.

3.) Snowpack Water Equivalent Regression Analysis: A regression analysis was
performed using snow water content on April 1 and annual flood peaks as parameters.
Data records from three snow course sites in the Dolores river basin were utilized.
Record lengths for the snow sites were 45 years, 36 years and 45 years. A frequency
analysis was then conducted using a Log Pearson Type III distribution to determine
snow-water contents for given return periods. The assumption was then made that the
given water content and return period would produce a flood having the same return
period. These water contents were then used in the regression equation correlating
flows with snow water content. Results are listed in Table 1.

4.) Hec-1 Analysis: A Hec-1 analysis was conducted using the Degree - Day
Method to generate a basin hydrograph from the snow melt runoff. Two simulations
for two return periods were conducted. One used the water content with a 10 year
and 100 year return period in conjunction with the mean temperature. The other
simulation used the mean water content with temperatures having return periods of 10
years and 100 years. Hec-1 input files were not provided in the report therefore noy'
review of input data was conducted. Results are listed in Table 1.

B.) Standard Project Flood: In order to estimate the SPF a Hec-1 analysis was conducted
for the Dolores River and Silver Creek using the PMP to generate the PMF. The SPF was
then taken as 50% of the PMF. While the snowmelt was identified as the mechanism for
annual floods the PMF was based upon a rainfall induced event. The PMP was obtained
from the "Army Corps of Engineers Hydrometeorlogical Report No. 49". Results are listed
in Table 1

Camp Dresser & McKee

The COM report's purpose was to determine necessary corrective measures needed to correct
the former mining and manufacturing site in Rico. A portion of this study addressed peak
flows with return periods for Silver Creek and the Dolores River.

A.) Floods with Return Periods
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1.) Frequency Analysis: No apparent frequency analysis was conducted by COM on
the Rico gage data. CDM does provide a an exceedence curve (Figure 2) based upon
flow records from the Dolores River below Rico gage. No reference/discussion is
provided on the development or source of Figure 2. Data from Figure 2 is used in
the regional regression analysis.

2.) Regional Regression Analysis: CDM used two regional regression methods to
estimate peak flows for Silver Creek and the Dolores River. They confined their
estimate to the flood with a 100 year return period. Both regional regression analyses
relate peak flows with a specified return period to drainage basin area. One analysis
was conducted by CDM the other by the State of Colorado Water Conservation
Board. Limited information is provided on the development of the CDM analysis.
Results are presented in Table 2.

Comments

The Dames and Moore report provides a rigorous peak flow analysis using several different
methodologies. Certain assumptions used in the analyses have weaknesses (i.e. flood
frequency equal to the snow-water content/temperature frequency). However the overall
agreement between methods indicate estimates are reasonable.

The CDM peak flow analysis is not as robust or documented as well as the analysis
conducted by Dames and Moore but yields similar results for the return periods examined.
CDM's overall agreement with the Dames and Moore estimates provides additional
confidence for the peak flow estimates.

Both reports identify the annual floods on the Dolores and Silver Creek as snow-melt
induced. Report data from the USGS Dolores River Below Rico indicate annual maximum
flows occur in the spring from May 3 through June 19. There is one annual maximum in the
data record which occurred in the fall (9/6/70) of 1930 cfs indicating the event was most
likely rain induced. CDM's report notes that regionally most annual floods are snow-melt
induced during the spring but are smaller in magnitude than the infrequent floods during
September and October which would be rain induced. This is also stated in the State of
Colorado's Technical Manual No. 1 for the Southern Plateau Region. The SPF and the PMF
would most likely be rain induced.

For floods on the Dolores River with return periods the frequency analysis conducted by
Dames and Moore provides the best estimate because it is based upon actual data.
For floods on Silver Creek it is necessary to use estimates based upon the regional regression
analysis. Considering the good agreement between the regional regression analysis and the
frequency analysis for the Dolores River, the regional regression methodology should yield a
reasonable peak flow estimate on Silver Creek.
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Hec-2 Review

Dames and Moore conducted a Hec-2 analysis for the Dolores River and Silver Creek for the
100 year and the SPF events. Both subcritical and supercritical simulations were conducted.
Input/output (I/O) data were reviewed in detail for the 100 year subcritical profile. The
review considered:

Output Error Statements
Reach lengths and Cross Section Spacing
Mannings n Values
Expansion/Contraction Coefficients
Bridge Routines
Discharge Changes at Stream Junctions
Supercritical Reaches

Lack of input data in an ASCII format somewhat limited the review.

Output for the subcritical profiles is generally free from any significant errors. Cross-section
spacing appears adequate. Cross-sections are orientated looking upstream, opposite the
standard downstream orientation. Overbank reach lengths are the same as the channel reach
lengths in effect simulating a straight flood channel. This does not represent the actual
system nor the cross-sections illustrated in Plates 7 through 13. Reach lengths should
represent changes in direction of the mass flow path. Mannings n values appear reasonable
but should be validated through photographs or a field visit. Expansion and contraction
coefficients were not adjusted for bridge locations. The sensitivity of the profile simulation
to these expansion contraction coefficients varies based upon the velocities. Usually changes
in the expansion/contraction coefficients result in small changes in flood stage. Normal
bridge routines were used throughout the profile simulation, including the culverts on Silver
Creek (n values were changed through the culvert to represent coated metal). Output data
indicates the bridge near the Santa Cruz mine would be overtopped during the 100 year flood
as well as the culverts in Silver Creek. No discharge adjustment is made at the junction of
Silver Creek and the Dolores, therefore profile calculations upstream of the Silver
Creek/Dolores confluence represent the full magnitude of the 100 year flood (i.e. includes
contribution from Silver Creek, a conservative simplification). Output data indicates
supercritical flow in Silver Creek reach adjacent to the upper three ponds (this reach includes
velocities of 40 fps during the 100 year flood). Output for the Dolores profile indicates a
supercritical reach immediately downstream of the Route 145 bridge.

Comments

The profile analysis appears to yield reasonable results for existing conditions in 1979. The
most significant weakness is in the representation of the overbank reach lengths which fails
to account for changing flow path lengths in the overbank areas. As these reach lengths are
used to calculate energy losses between cross-sections, this could effect computed water
surface elevations. Recommended expansion/contraction coefficients should be utilized
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anywhere significant expansions or contractions exist.

For preliminary design the existing analyses should be adequate for final design refinements
may be necessary.

Recommended Additional Work

Assuming the Dolores River USGS gage has been active since 1980, the additional data
would increase the data record by almost 50% (14 years). Revaluating the frequency
analysis would provide the best estimate for peak flows with return periods.

Any revisions/updates to the State of Colorado's regional regression analysis should be
utilized to provide the best estimate for the Silver Creek peak flows with return frequencies.

If a design flood other than the 100 year or the SPF is chosen additional profile simulations
will be required.

Changes/improvements in the Silver Creek channel and their affect on the profile and channel
velocities should be investigated.

Any design features encroaching on the flood plain should be simulated.

Summary

Two reports containing hydrologic analyses were reviewed for adequacy. Both contained
flood frequency analyses that were in good agreement utilizing several methodologies. Thus
the flood frequency estimates are considered to be reasonable values based upon strong
analyses. An updated flood frequency analysis is recommended based upon the additional
record length of flow data on the Dolores River Rico gage. The Dames and Moore report
also conducted a river profile analysis using the Hec-2 model. Profiles were calculated for
the 100 year flood and the SPF on the Dolores river and Silver Creek. The simulations have
some deficiencies but appear adequate for preliminary design work. Design flows other than
the 100 year and the SPF and/or design features encroaching into the flood plain will require
modification of the existing simulations.
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05/12/95 TABLE 1
DOLORES RIVER PEAK FLOW SUMMARY

DAMES AND MOORE

PEAK FLOWS
FREQUENCY ANALYSIS

PEAK FLOWS REGIONAL
REGRESSION ANALYSIS

HEC-1 ANALYSIS

RETURN PERIOD
LPIII EXPECTED AREA WATER CONTENT

PEAK FLOW PROBABILITY DEPENDENT DEPENDENT
(ST. OF COLO.)

VARYING VARYING
TEMPERATURE WATER CONTENT

(YRS)
2
10
50
100
200
500

> 10000

(CFS)
1249
1871
2395
2604
2810
3075

(CFS)
1249
1920
2480
2720
2960
3400

(CFS)
1280
1865
2390
2690
3100
3783

(CFS)
1230
1752
2028
2120
2192
2275

(CFS) (CFS)

1942 1837

3064 2014

(CFS) (CFS)

15846 7900

RETURN PERIOD

CAMP DRESSER AND McKEE

PEAK FLOWS REGIONAL
REGRESSION ANALYSIS
AREA DEPENDENT

(YRS)
2

10
50

100
200
500

COM ST OF COLO
(CFS) (CFS)

2700 2862



TABLE 2

SILVER CREEK PEAK FLOW SUMMARY

DAMES AND MOORE CAMP DRESSER AND McKEE

RETURN PERIOD

(YRS)
2

10
50

100
200
500

> 10000

REGRESSION
ANALYSIS HEC-1
AREA PMF SPF
DEPENDENT
(ST. OF COLO.)

(CFS) (CFS) (CFS)
200
305
456
528
600
703

4000 2000

PEAK FLOWS REGIONAL
REGRESSION ANALYSIS
AREA DEPENDENT

CDM ST OF COLO
(CFS) (CFS)

530 494



NOTES

1 Horizontal and vertical datum based on
Anaconda coordinate system

2 Limits of overf low may vary due to
accuracy of topographic mapping

Dames & Moore, 1981

FLOODPLAIN LIMITS

zoo 100

SCALE IN FEET

O 300 4OO

I = ZOO
CONTOUR INTERVAL = 5 FEET

LOW WATER I 100 YEAR \^^°
CHANNEL [ FLOOD f FLOOD

POND AREA

555+00• CROSS SECTION

MAP FROM INTRASEARCH TOPOGRAPHIC MAP
DATE: AUGUST 17, 1980

N

INDEX MAP LOCATION

FLOODED AREAS

SILVER CREEK
RICO, COLORADO

DECEMBER, 1930

Dames& Moore



NOTES

1. Horizontal and vertical datum based on
Anaconda coordinate system

2. Limits cf over f low may vary due to
accuracy of topographic mapping

zoo 100
SCALE IN FEET

o zoo 4OO

l"= 200'

CONTOUR INTERVAL^ 3 FEET

MAP FROM INTRASEARCH TOPOGRAPHIC MAP
DATE: AUGUST 17, 1980

Dames & Moore, 1981

FLOODPLAIN LIMITS

LOW WATER I IOO YEAR
^CHANNEL J FLOOD

STANDARD
PROJECT
FLOOD

555 + OO

POND AREA

CROSS SECTION

N

INDEX MAP LOCATION

FLOODED AREAS

SILVER CREEK
RICO, COLORADO

DECEMBER, I98O

Dames& Moore
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SOURCE FILE :SCRIPRAP.WQ2
07/27/95
RIPRAP GRADATION FOR FLOOD PROTECTION DIKES ON SILVER CREEK
BASED ON ARMY COE 1991 METHOD AND SIMONS AND SENTURK GRADATION

D30 (FT) D50 (FT)
STRAIGHT CHANNEL 1V:2H 1.66 2.55
CURVED CHANNEL 1V:2H 1.97 3.03

STRAIGHT CHANNEL SECTION

1V:2H
D50 PARTICLE

% FINER COEFF SIZE (IN)
0
10
20
30
40
50
60
70
90
100

0.25
0.35
0.5
0.65
0.8

1
1.2
1.6
1.8
2

7.6615385
10.726154
15.323077

19.92
24.516923
30.646154
36.775385
49.033846
55.163077
61.292308

CURVED CHANNE

1V:2H
PARTICLE
SIZE (IN)
9.0923077
12.729231
18.184615

23.64
29.095385
36.369231
43.643077
58.190769
65.464615
72.738462



SOURCE FILE: SFRIPRAP.WQ2
FILE TO CALCULATE RIPRAP BASED UPON THE SAFETY FACTOR METHOD
REFERENCE: FISKE, HIGH AND WITHER;DESIGN OF RIPRAP EROSION MITIGATION SYSTE
WESTERN MINING CONFERENCE, NOVEMBER 1993
INPUT
THETA
PHI

Gs

s
GAMMA
D50
Y

RAD

0.462512
0.698132

2.65
0.08
62.4

6
3

0.07983 (LAMBDA)

OUTPUT
SHEER ST
NADA
NADA'
BETA

14.976
0.509091
0.378954
0.430823

617.76

24.68433 0.459617

SF 1.038061



m
03

U. b.

D 30 » 1.8 FT

10 18 - M

VELOCITY, FT/SEC

16

NOTEi APPLICABLE TO THICKNESS lDjoo<nax>
AND CHANNEL BOTTOMS OR SIDE SLOPES
FLATTER THAN OR EQUAL TO IV ON 4H.
STONE VE1GHT 165 pcf, Cs= 0.30, Cy= CT«
S»° 1.1 BASED ON EQUATION 3-3.

1.0

18

DEPTH-AVERAGED VELOCITY'
VSD30

AND DEPTH

m

GO
CO
u>



1 "'•» \

t)

5
m

(O

i.o

0.8

0.6

0.4

0.8

0.0

/
o

/
/

/

s
s
s
/

^^- —

x "^
1

— "
' ~

— • RECOMMENDED FDR DESIGN
CARTER, CARLSON, AND
LANE (1953), 0 - 40 DEG

1
1.0 2.0 3.0 4.0

CQT 9

Kj ° SIDE SLOPE CORRECTION COEFFICIENT

FOR USE IN EQUATION 3-3 ONLY.

2.0
1.8

:2M

1.0

1.0

\

2.0 3.0 4.0

COT e

D30 " C2»<D3Q FROM PLATE 37)

VHERE C2 = CORRECTION FOR SIDE SLOPE ANGLE

NOTE i DO NOT MAKE THIS CORRECTION IF

D30 COMPUTED FROM EQUATION 3-3.

CORRECTION FOR SIDE SLOPE ANGLE

m

03
i.

- 9
c -*— en
u> o



EM 1110-2-1601
1 Jul 91

L3

O

133 160 143 170 173 188

Yo, per

D30 = CjH^o FROM PLATE 37>

VHERE Cj= CORRECTION FOR UNIT STONE VEIGHT

NOTEi DO NOT MAKE THIS CORRECTION IF

D3Q COMPUTED FROM EQUATION 3-3

CORRECTION FOR UNfT STONE WEIGHT

PUTE B-38

B-40



B3 GEOTECHNICAL DATA



ESA Consultants

JOB NO. | 0 \ - SUBJECT SHEET NO. ' OF

PROJECT. ^w< v* w c. y >\ _. B Y DATE: S - TJlr

I/O

zo
3o
Ao
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REFERENCES

Camp, Dresser & McKee Inc. 1979. Report on Environmental Liability Assesment of Rico-
Argentine Mining Company, Rico, Colorado; report prepared for Anaconda Copper
Company, Denver, Colorado. September.

Dames and Moore. 198la. Report, Geotechnical and Hydrologic Investigations, St. Louis Adit
Site, Silver Creek Tailings Site, Silver Creek Pipeline Route, Rico, Colorado for
Anaconda Copper Company. August 28.

Dames and Moore. 1981b. Report, Geotechnical Investigation and Design, Silver Creek
Tailings Stabilization and Expansion, Rico, Colorado for Anaconda Copper Company.
October 9.

Geotek Inc. 1979. Drilling and Laboratory Testing, Rico, Dolores County, Colorado; report
prepared for Anaconda Copper Company, Denver, Colorado. August 17.
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SILVER CREEK TAILINGS SITE

BORINGS COMPLETED ON 6/10/8 I
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FOR THIS STUDY

BULK SAMPLNG LOCATIONS
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TABLE A-l

Boring

B-9

B-10

3-11

B-12

B-13

Boring

B-9

B-10

B-il

B-12

B-13

PIEZOMETER INSTALLATION DATA

Stickup Slotted Interval
Total Standpipe Above Existing Ground Belov Ground
Length (Feet) Surface (Feet) Surface (Feet)

72.7 0.5 67.2 - 72.2

13.8 0.5 11.3 - 13.3

37.3 0.5 32.8 - 36.8

9.0 4.5 3.5 - 4,5

7.3 0.5 5.8 - 6.8

TABLE A- 2

SUMMARY OF PIEZOMETER READINGS

Water Level Below Ground Surface (Feet)

6-11-81 6-30-82 7-7-82 7-29-31

69.0 71.0 71.0 Dry

12.1 12.2 12.9

34.9 36.0 36.0 36.3

0.4 G.8* 0.6* 0.4*

3.8 1,8 2.C 1.3

*Water level above ground surface

D:rrv>es H Moore-



OTHER
TESTS

*-3.2

pf we ABILITY
k-S x 10"5

ca/jee

G,-3.l
PERfSABIim
k-« • 10-'
en/Ml

•a
a
a
p -

STSEKTH TEST HESU1TS

1TPE OF
TEST

DIRECT
SHEAR

JNCONSOU
JKORAINEO
TRIAXIAL

TEST

INCONSOLI
UNORAINEC

TRIJU'.AI.
TEST

conniiiic
MESSDM
(psO

2500

JATEO
7000

JATED

8SOO

•>£«

lit

PCUSHEAf
STREXCTH
(P»f)

2000

510-

730*

STRENSTM

-

** »?
v»v»

£S

*s

62

-

....

1 REN

1

4S> -—
1C _

~g
I

106

122

107

107

91
114

111

P.TEO A

X*.
=» t—

it

13

17

" 14

2»

IS
27

28

T 51 I

ATTERBERC
LIMITS

a
m

"29

32

"

•RAI

PI
X)

19

26

1

INDICATES UNDISTURBED SAMPLE

INDICATES DISTURBED SAMPLE

INDICATES SAMPLING Ai TEMPT ulTH HO RECOVER

INDICATES STANDARD PENETRATION TEST SAMPL£

IN BLOW COUNT COLUMN INDICATES SAMPLER
"TORAULICALLY PUSHED

LOG

PI
1%)

10

6

SAKPUIC

BLOt
coum

6

p

t

p

«

p

10

t

6

p

8

p

8

p

28

SAKPtf
TTPE

SPT

D

SPT

0

0

SPT

0

SPT

0

SPT

0

SFT

0

SPT

SAMPLE

5 BORING B-9
U.

z g SURFACE ELEVATION 93O5

r ^ COORDINATES

1 I m
° OT SYMBOLS DESCRIPTION ™

•— - 10 •

.... 20 •

30

70 H

WE

|jj«]|

U 1

1
T

*

TT

-r

TT

S

S _

•\T

-Q-

B

•
1 GN (1

1
SP

"S

I.

1

i*ll

ilir-i

1i
ir,

Ilii
III'!

W

fill

i
R
i|

1
1jiii'1
Hi::,
«.:;

• ! • • ; . :
-: •!
i::

'..It!.
J ';:

H Ĵ

U - DAMES 1 MOORE 'U' SIT

T - DAMES 1 MOORE THIN-WALL

P-OAHCS 1 rOORI PISTON

5 P T - STANDARD SPLIT-SPOON

0 - DAMES t MOOSE -0- SAMPLER

OF BORIÎ

IROn SANOT GRAVEL WITH CLAT 1
LOOSE 1

BROUN FINE SANO HITN A TRACE OF
SILT LOOSE

BROW) SANOT GRAVEL KITH CUT
LOOSE TO MEDIUM DENSE

GREY FINE SAND WITH SILT
LOOSE

GRET FINE SAKOY SILT LOOSE

GMOCS *ITH LENSES OF SILT

GREt CLATET SILT SOFT I
GRET SANDY SILT J

GRADES VITH ALTEIWATING LENSES f
AND LAYERS OF CLAYEY SILT 1

GRET ADD rtLLOU IROWI MOTTLED
SANDY CLAYEY SILT SOFT

GREI CLAYEY SILT SOFT

COLORS M1TM ALTERXAT1NG >MMN
AND GREY

GREY SILTY SAItO «ITM SOtt CLAY
KCOIUK OEKSE TO CENSE
SORING COMPLETED AT 76.0 rEET
ON 6/9/81
UATER LEVEL ENCOUNTERED AT 69 FEET
ON 6/11/81
PIEZOMETER INSTALLED

SOTE:

1. THE SOIL CONDITIONS ARE DESCRIBED IN ACCORDANCE 1
MITH 1H£ UNIFIED SOU CLASSIFICATION SYSTEM. 1
?LATE »-2. 1

J. BLOW COUNT HAS BEEH 1«EN AS THE NUMBER OF
SLOWS REQUIRED TO DRIVE A SAMPLER TO ONE
FOOT PENETRATION USING A no POUND WEIGHT
FALLING 30 INCHES.

JG 3- ELEVATIONS ARE APPROXIMATE AS TAKEN
FROM TOPOGRAPHIC MAP

DAMES 8 MOOCTB

»

PLATE A-IA



OTHEH
ItSTS

STREMTH TEST RESULTS

TYW nr IcOKflNlllciPtMSHEW
TVr

E °F i PRESSURE STRENGTH
TfSI ' ( p s f ) (psf)

«*»
^v?

2§
**S

5r
Si
a

*=
*rt 2

• K

»m«BEK
UMITS

U
(X )

PL
(X!

PI
1%)

SABPUK5

flLOI
COUNT

to

SAMPLE
TTPE

SPT

I
I

5B/,.j SPT

12 SPT

BORING B-IO
SURFACE ELEVATION 9225

COORDINATES

SYMBOLS DESCRIPTION
BROWN CLAYEY GRAVEL WITH
SOME SANO

UJ
UJu.

BROWN SILTY FINE COARSE SAND
WITH GRAVEL MEDIUM DENSE

BORING COMPLETED AT IS FEET
OK 6/9/81
WATER ENCOUNTERED AT 13.5
FEET OK 6/9/81
PIEZOMETER INSTALLED

BORING B-l

OTHER
TESTS

s,0.s
CKAOATIO*

STREKCTH TEST RESULTS

TTPEOF
TEST

DIRECT
SHEAR

COKFIIIKC
PRESSURf
(P»M

1500

PEMSHEJU
STBfJffiTH
(P»M

1200

\

S£
«^*rt

sis
-s

S3

«c

5r
°!i
5~

115

136

— £
j;5
Si

n

14

ATTER8ERC
UNITS

a
1%)

R
l«)

PI
(%)

SANPimc

eioi
COUI1

n

M/,.

a

p

11

p

22

SAMPLE
T-TPE

SPT

C

SPT

0

SPT

0

SPT

s S

£ *

SURFACE ELEVATION 9221

COORDINATES

a i
5 «

SYMBOLS DESCRIPTION

IKB*
KM 600UII AXO rCLLCU BROVD SILTr
"H FINE SAKO LOOSE

HSH||

12 ra 19 MOWN AND GREY SILTr SAND
EH WITH SOME CUT KEDIUM DENSE
19

p
r''

~TX~

•

-tr

•

T3T

1
| GRCt FINE SAKOr SILT WITH

: 1 SOKE CUT LOOSE

KL

SN
>*

GXET FINE SANDY SILT LOOSE
TO KE01UH OENSt

SRAOJS WITH LEHSES AKO LAYERS
Of CLAYEY SILT

GRADES WITH GRAVEL

AUGER REFUSAL AT 37 FEET
BODING COMPLETED AT 37 FEET
OK 6/io/ei
WATEK LEVEL ENCOUNTERED AT

U.1 TYPF.

• INDICATES UHOISTURSCO SAM>LE

B INDICATES DISTURBED SAW>LE

Q INDICATES SAMPLING ATTEMPT WITH HO ICCOVEftT

Q INDICATES STANDARD PENETRATION TEST SAMPLE

P - IN BLOW COUNT COLUMN INDICATES SAKPLER
H1IWAUUCAU.1 PUSHED

U - DAMES I MOORE 'U- BIT

T- DAMES 1 HOOPE THIN-WALL

P- DAMES i HOOBt PISTON

SPT - STANDARD SPLIT-SPOON

0 - DAMES t MOORE -0- SAKPLER

PIEZOMETER INSTALLED

HOTt:
SEE PLATE A

LOG OF BORING

DA ivies e IVIOORC

PLATE A-IB



BORING B-23

i
i
i
i
i
i
i

own
TESTS

SPECIFIC
GRAVITY
Gl • 3.9

STREKTN TEST RESULTS

TTPE OF
TEST

DIRECT
SHEAR

COIFIIIIIC
PRESSURE

4000

PEWSHEM
SIREXCTH

(P«M

3100

Hi
*-S

11

34

24

l~

I~

133

1W

148
122

i!«/» s

20

6

16
21

»TTERBERC
UNITS

a
IX)

30

PL
IX)

24

-

PI

e

60

SANPIIKC

8101
COUIT

31/1-

14

IS

22

p

12

p

p-

SO/5 '
3 -M

lift

u

SPT

U

S P T

T

SPT

T

SPT

U
'• u

z -2 SURFACE ELEVATION 9307

I 5J COORDINATES _

a « ^
SYMBOLS DESCRIPTION

— 5 •

— 10 •

15.

• - 55-

60-

65-

7D-

1 1 BROUN FINE SANDY S I L T LOOSE

1 HL I GRADES U t T H SOME G R A V E L
1 1 G R A D E S W I T H P I E C E S OF UOOO AT 3 FEET

[Hfflj 8RQWH SUIT GRAVEL WITH SANO NEOIUK OEHSC

1H
{H|GHJg GRADES W I T H RUSTED IRON AHO WOOD

illfii
' BUOMK 1 GRET FINE SMI 01 SILT MEDIUM DEKSE

8 ' GP<DES KITH UOOO FRAGMENTS

O :• GRADES PRCDCHINANTLT GREr

a •!•'
-L'

• ' GRADES WITH LESS SAND
M ' .

^^

«R£T C L A T E t SILT SOFT

" 1^ J
tiJfflS 880UK 1 GRET SILTT GRAVEL KITH SANO MEDIUM OEKSE

lil T° °£"SE

"ETlffliiiiJi
H Ijlffl AUGER REFUSAL

UUllfiU BORINC COMPLETED AT 47. S FEET ON 7/S/81

'»

SAMPLE

• INDICATES UNDISTURBED SAMPLE

H INDICATES DISTURBED SAHPLE

a INDICATES SAMPLING ATTEMPT WITH NO RECOVERY

3 INDICATES STANDARD PENETRATION TEST SAMPLE

P - III BLOU COUNT COLUn INDICATES SAMPLER
mORAULlCALLI PUSHED

P* - SAMPLER ADVANCED UNDER WEIGHT OF THE ROD

U - DAMES t MOORE "IT BIT

T - DAMES I HDORE THIN-UALL

P-DAMES I M30RE PISTON

SPT- STANDARD SPLIT-SPOON

SEE PLATE A-1A

LOG OF BORING

8 MOORB

PLATE A-1J



«THE«
TESTS

SPECIFIC
GRAVITY
C» • 3.6

SPECIFIC
CUV ITT
Gt " 1.1

•a
D

a
p -

STSEKTH TEST RESULTS

TTPEOf
TEST

DIRECT
SHEW

SEE

DIRECT
SHEAS

-

cunmic
WESVJSE
((«')

1000

PLATE A-

2500

ar

PfJISHEM
SIKMTH
(P»M

820

S

1740

...

V.S

^n***

Sg
*"s

14

Srss
i"

13]

106

IDS

93

97

104

— E

*/* 2

i*

4

9

4

36

34

Z9

ATTENERC
UNITS

U
1%)

PI
(%)

PI
(«)

-

StMPllIC

not
COUKT

'

6

13

P

10

P

S

P

10

P

21

P

!«/
1-1/2-

SAKPLE
TTPE

SPT

U

I

U

T

U

T

U

T

U

T

TT

SAIVLE

t-
IU
Ul
u.
z
X
l-
a.
uj
a

— 5 •*

15 .

^O •

— 50-

— 60-

— 65-

TYPE

S
A

M
P

L
IN

G
 

1

1

a

S

1

8

•

B

1

B

1

•

¥
"H-

BORING B-24
SURFACE ELEVATION 9302

COORDINATES

SYMBOLS DESCRIPTION

iKffl

ML

NL

Hi

INDICATES UIOISTURBEO SAMPLE u - DAftS » "CORE 'IT BIT

INDICATES 01 STUBBED SAMPLE T • DAKES 1 WORE THIN-UAU

INDICATES SAMPLING ATTEMPT WITH NO RECOVERY P • DAMES | KKJBE PISTON

•.NDICATE5 STANDARD PENETRATION TEST SAMPLE SPT - STAN3ABD SPLIT-SPOON

IK BLOW COUNT COIUKI INDICATES SAMPLER
HYOMUIICAILT PUSHED

LOG OF BORIfv

MCI SILTr FINE SAND LOOSE

GRET FINE SANOT SILT LOOSE

COLORS TELLOH BROUN

SRET C L A Y E Y SILT SOFT

GRADES W I T H SOME SAND

GRADES KITH LESS SAND

GRADES LOOSE TO MEDIUM DENSE

BROUN 1 G R E T SUTT GRAVEL KITH SAND LOOSE TO
KE01UH DENSE

GRADES MITH ROOTS AND P IECES OF UOOD
AUGER REFUSAL
BORING C O M P L E T E D AT 65. S FEET ON 7/6/8 i

NOTE:
SEE PLATE A-1A

JG

DAMES 0 AIOORE

PLATE A-1K



5 BORING B-25

OIKEI
rtsis

SPECIFIC
WAVITT
Ct • 3.1

CRADAT10K

SPECIFIC
CXAVITY
Cl • 1.0

STUKTN TEST ttSUlTS

TTfEOF
TEST

DIRECT
SHEM

DIREa
SHEAR

CMTIIIK
mssuK

2000

3000

SIKKTH

2030

33SO

«•*

11

U* —

i~

118

113

108

H

9

10

ilTEtKK
UKITS

II
(t)

n.
(«)

fl
(%)

SAMPIIIC

HOI
CCUIT

It

17

22

S4

14

-I/J-

12

p

1

1-1/4-

I-1/21

SUfU
ITPt

u

u

u

u

u

U

U

T

I)

U

SURFACE ELEVATION 9309

COORDINATES

SYMBOLS DESCRIPTION

IS

-zs

-30

-35

-45

55

-60

-65

BIOKI S ILTT 6««»El KITH S»«0 LOOSE TO MEOIUPI OEIISE

COLO>S 6ItT

P

CMOCS KITH GIET S»«DT SILT UIRUSIOHS KEDIUK

un OATET SILT SOFT

Slin 1 OATET CMVa WITH SAM) MEDIUM OOlSE TO OEXSE

<UCE> ICFUSAL
IORIIC COMPLETED »T SI FEET OK >/7Sl

0.1

• IKOIUTES UNDISTURBED SAMPLE

B IKOICATES DISTURBED SAMPLE

D [WJICATtS SANPLIKC kHENPT WITH KO RECOVERr

B IKOICATES STAKOARO PEKETRATIOK TEST SAMPLE

P - IK U.OM courr toi.au IKOIUTES
KTDUU.ICALIT PUSHED

SAMPLE TYPE

U - OWCS t MOORE -U- BIT

T - DAMES I MOORE THIK-VMJ.

P-OAMES t MOORE PISTOK

SPT • STWOUtt) SPLIT-SPOON

NOTE:

SEE PLATE A-1A

LOG OF BORING

PLATE A-1L



OIKtl
TESTS

STKKTH T£ST KSU.TS

Tm OF
TEST

BXrillK
PttSSURE
(P»<)

PWSICN
STKKTH
(P«O

i*V
»Si
*/••**

s§
**s

5 —
§S
ir

106

88

*•*""a ,_ii

2]

39

tTIERKK
UNITS

II
(XI

n.
(XI

PI
X)

UKPIIK

not
COUIT

r

e

p

g

S2

loo/r

8]

SUPU
TTK

T

U

T

U

U

U

U

UJ
UJ
U.

z

X

a.
UJ ~*
Q «

a.

BORING B-26
SURFACE ELEVATION 9244

COORDINATES

SYMBOLS DESCRIPTION

10

15

-20

-25

-30

-35

-40

-45

-50

-55

-60

-65

-70

"̂1,1
X

mown i rELLOK man* Fine SA«OT SILT

MEr CLATET SILT KITH SOHE SAKO SOFT

iROtlll SILTT G««»EL KITH SAUD MEDIUM OCISC
GRADES KITH [HT8USIOHS OF 6IET SAIOr SILT

CRE1 SAUDI SU1 G«»OES OUT

Ml COLORS ICODISH !ROU«
»0«I«6 COMPIETCD AT )1.S FEET 0« T/7/81

«T

• INDICATES UNDISTUR8EO SAWLE

H IKOICATES OISTURSEO SAMPLE

Q INDICATES SA>*LIIIC AHEHPT WITH NO RECOVERY

Q INDICATES STANOAIU) PENETRATION TEST SAWU

P - IN BLOW COUNT COLUW INDICATES SAHPLEIt
"rORAUUCAUr PUSHED

SABPLE TtPE

U-DANES I WOK -U- JIT

T - DANES I WORE THIK-KALl

P - DAKS 1 WORE PISTON

WT • STAKOARO SPLIT-SPOOK

NOTE:
S£E PLATE- A-IA

LOG OF BORING

PLATE A--1M



I .:
ui

CLLtJ O-J 2
UlUJ _JO <
ou. OQO cn SYMBOLS

BORING 1

DESCRIPTIONS

0

33
10

25

25 B

20
27 •

37 0

30
56 H

19 g
40

50 11

60

FILL CONSISTING OF COBBLES, BOULDERS, GRAVEL, SOME
SAND, LITTLE SILT-CLAY, MOIST (DIKE MATERIAL)

GRADING WITH LESS BOULDERS AND COBBLES
BELOW 5 FEET

GRADING WITH SOME WOOD FROM 16 TO 21 FEET
GRADING WITH SOME VERY 'MOIST TO WET INTRUSIONS
OF FINE SAND AND SILT AT 17 TO 19 FEET

GRADING WITH MORE BOULDERS BELOW 26 FEET

FILL CONSISTING OF SILT WITH LENSES OF FINE, SILTY
SAND, TRACE TO SOME CLAY, VERY MOIST, MEDIUM STIFF
(MILL TAILINGS)

•4

. GRAVEL, COBBLES AND BOULDERS, LITTLE SAND, LITTLE
.,.; SILT- CLAY, WET (MIXTURE OF ALLUVIUM AND COLLUVIUM)

70

AUGER REFUSAL AT 66 FEET

BORING COMPLETED ON 7-21-79

GROUNDWATER OBSERVED AT A DEPTH OF 62-1/2 FEET
ON 7-21-79

mm Conseltaits, lac.
PLATE 1
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BORING 2 SURFACE
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DESCRIPTIONS

FILL CONSISTING OF COBBLES, BOULDERS, GRAVEL,. SOME
SAND, LITTLE SILT-CLAY, MOIST

TOPSOIL CONSISTING OF LOOSE, BROWN SILT, VERY MOIST
GRAVEL, COBBLES AND BOULDERS, LITTLE SAND, LITTLE
SILT-CLAY, VERY MOIST (MIXTURE OF ALLUVIUM AND
COLLUVIUM)

AUGER REFUSAL AT 7 FEET

BORING COMPLETED ON 7-21-79

NO GROUNDWATER ENCOUNTERED AT TIME OF DRILLING

GfOIK Consultants, Inc.
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0

13

10

20

30

18

40
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13

8

60
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B
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35

85/5

80

FILL CONSISTING OF COBBLES, GRAVEL, SOME SAND, LITTLE
TO SOME SILT, MOIST (DIKE MATERIAL)

FILL CONSISTING OF SILT WITH LENSES OF FINE, SILTY
•"'•-.> SAND, TRACE TO SOME CLAY, VERY MOIST, MEDIUM STIFF

CMILL TAILINGS)

.".'• GRADING TO SOFT AT 20 FEET

GRADING VERY MOIST TO WET BELOW *JO FEET

GRADING TO STIFF BELOW 65 FEET

GRAVEL, COBBLES AND BOULDERS, SOME SAND, LITTLE
SILT-CLAY, WET (MIXTURE OF ALLUVIUM AND COLLUVIUM)

GIOTEX ConsBltaals, Inc.
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90 _^1257F
NX COREL:
37 %-
RECOVERY

100

BORING COMPLETED ON 7-20-79

GROUNDWATER ENCOUNTERED AT A DEPTH OF 65-1/2 FEET
ON 7-20-79 AND 7^-1/2 FEET ON 7-24-79

01 ATC- 1A
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0

10
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20
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130/3

80

FILL CONSISTING OF SILT WITH LENSES AND LAYERS OF
FINE, SILTY SAND, TRACE TO SOME CLAY, MOIST TO VERY
MOIST, MEDIUM STIFF (MILL TAILINGS)

GRADING TO A SILTY, FINE TO MEDIUM SAND AT
10 FEET

GRADING WITH SOME FINE SAND AT 30 FEET

GRADING VERY MOIST TO WET BELOW ^ FEET

GRADING WITH SOME CLAY AND TRACE OF FINE SAND
AT 65 FEET

GRAVEL, COBBLES AND BOULDERS, SOME SAND AND FINES,
WET CMIXTURE OF ALLUVIUM AND COLLUVIUM)

AUGER REFUSAL AT 72 FEET

BORING COMPLETED ON 7~23~79

GROUNDWATER OBSERVED AT A DEPTH OF 69 FEET ON
7-23-79

HOIK GonsBltaits, Inc.
PI ATP
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BORING 5 F^vArL

DLS DESCRIPTIONS

FILL CONSISTING OF SILT, LITTLE TO SOME CLAY, TRACE
OF FINE SAND, VERY MOIST, SOFT TO MEDIUM STIFF (MILL
TAILINGS)

GRADING TO MEDIUM STIFF FROM 19 TO 26 FEET

.: ; • ' ' : . _ GRADING VERY MOIST TO WET BELOW 26 FEET

GRADING TO MEDIUM STIFF FROM 37 TO 44 FEET

GRADING TO MEDIUM STIFF BELOW 54 FEET

GRAVEL WITH COBBLES, SOME SAND, LITTLE SILT-CLAY, WET
(MIXTURE OF ALLUVIUM AND COLLUVIUM)

GRADING WITH SOME BOULDERS BELOW 69 FEET

^ AUGER REFUSAL AT 73 FEET

BORING COMPLETED ON 7-24-79

GROUNDWATER OBSERVED AT A DEPTH OF 67 FEET ON
7-24-79

GEOTEK ConsQltaRts, Inc.
PLATE
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Ei.

FILL CONSISTING OF GRAVEL, COBBLES, BOULDERS AND SAND,
SOME SILT-CLAY, MOIST (DIKE MATERIAL)

GRADING TO A SILT-CLAY WITH SOME GRAVEL FROM
5 TO 8-1/2 FEET

FILL CONSISTING OF SILT WITH LAYERS AND LENSES OF
FINE, SILTY SAND, TRACE TO LITTLE CLAY, VERY MOIST, -
MEDIUM STIFF (MILL TAILINGS)

GRADING VERY MOIST TO WET BELOW 50 FEET

GRAVEL, COBBLES AND BOULDERS, SOME SAND, TRACE
SILT-^CLAY, WET (MIXTURE OF ALLUVIUM AND COLLUVIUM)

EEOIEK Conseltails. Inc.
PLATE 6
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DESCRIPTIONS

AUGER REFUSAL AT 86 FEET

90

BORING COMPLETED ON 7-18-79

GROUNDWATER OBSERVED AT A DEPTH OF 75 FEET ON
7-18-79

GEOTEX Coisiltuts, Inc.
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DESCRIPTIONS

0

10

20

30
102

40

0

93 a

FILL CONSISTING OF VARIOUS MIXTURES OF SAND AND SILT,
LITTLE TO SOME CLAY, VERY MOIST, MEDIUM STIFF (MILL
TAILINGS)

GRADING WET AT 9-1/2 FEET

GRADING WITH SOME WOOD AT 10 FEET

•GRADING WITH SOME WOOD AT 20 FEET

GRAVEL, COBBLES, BOULDERS AND SAND, LITTLE SILT-CLAY,
WET (MIXTURE OF ALLUVIUM AND COLLUVIUM)

AUGER REFUSAL AT 32-1/2 FEET

BORING COMPLETED ON 7-22-79

GROUNDWATER ENCOUNTERED AT A DEPTH OF 9.5 FEET
ON 7-24-79

mm Consultants, Inc.
PLATE



SIEVE ANALYSIS
Sieve Openings In Inches U.S. Standard Sieves

HYDROMETER ANALYSIS
Size Of Particles In Millimeters
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PARTICLE DIAMETER IN MILLIMETERS

COBBLES TO
BOULDERS

Coarse I Fine

GRAVEL

Coarse I Medium 1 Fine

SAND
CLAY (Plastic) TO SILT (Non-Plastic)

m

m

33
m

z
m
o

BORING
NO.

SAMPLE
NO.

DEPTH
IN FEET

PL LL PI NAT.
WC

SOIL DESCRIPTION GEOIfXjnc.

L-7. 1/76

10
GRADATION ANALYSIS

DIKE MATERIAL
DRAWN B

DATE; 8/17/79

NO. 16QQ1

PLATE 30



SIEVE ANALYSIS
Sieve Openings In Inches U.S. Standard Sieves

HYDROMETER ANALYSIS
Size Of Particles In Millimeters

PARTICLE DIAMETER IN MILLIMETERS
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COBBLES TO
BOULDERS

Coarse Fine

GRAVEL

Coarse | Medium I Fine

SAND
CLAY (Plastic) TO SILT (Non-Plastic)

1)
m
3J
Om
H

3)
m
g
z
m
o

BORING
NO.

SAMPLE
NO.

DEPTH
IN FEET

PL LL PI NAT.
WC

SOIL DESCRIPTION GEOTEKJnc.

MILL TAILINGS
GRADATION ANALYSIS

DRAWN B

DATE: 8 /17/79



SIEVE ANALYSIS
Sieve Openings In Inches U.S. Standord Sieves

JHYDROMETER ANALYSIS
Size Of Particles In Millimeters

PARTICLE DIAMETER IN MILLIMETERS

COBBLES TO
BOULDERS

Coarse | Fine

GRAVEL

Coarse 1 Medium 1 Fine

SAND
CLAY (Plastic) TO SILT (Non-Plastic)

BORING |
NO.

SAMPLE
NO.

DEPTH
IN FEET

PL LL PI NAT.
WC

SOIL DESCRIPTION GEOTEKjnc.

.7 I

60 MIXTURE OF
ALLUVIUM AND COLLUVIUM

GRADATION ANALYSIS

DRAWN BY:

DATE- 8/17/79

JOB NO. 16991

PLATE
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SIEVE ANALYSIS
Sieve Openings In Inches U.S. Standard Sieves

HYDROMETER ANALYSIS
Size Of Particles In Millimeters

PARTICLE DIAMETER IN MILLIMETERS

COBBLES TO
BOULDERS

Coarse I Fine

GRAVEL

Coarse Medium I Fine

SAND
CLAY (Plastic) TO SILT (Non-Plastic)

TJ
m
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o
m

m
g
2
m

BORING
NO.

SAMPLE
NO.

DEPTH
IN FEET

PL LL PI NAT.
WC

SOIL DESCRIPTION GEOTEXjnc.

I .7 i /-re.

10 DIKE MATERIAL
GRADATION ANALYSIS

DRAWN BY:

DATE: 8 /17/79

JOB NO. 16991
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Sieve Openings In
SIEVE
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U.S. Standard Sieves
HYDROMETER

Size Of Particles
ANALYSIS 1
In Millimeters
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PARTICLE DIAMETER IN MILLIMETERS

COBBLES TO
BOULDERS

Coarse Fine

GRAVEL

Coarse I Medium I Fine

SAND
CLAY (Plastic) TO SILT (Non-Plastic)

m
3J
O
m

m

m
c?

BORING
NO.

SAMPLE
NO.

DEPTH
IN FEET

PL LL PI NAT.
WC

SOIL DESCRIPTION GEOTEXjnc.

L-7. I /7S

MILL TAILINGS
GRADATION ANALYSIS

DRAWN BY<

DATE- 8 /17 /79

JOB NO. 16991

PLATE



| Sieve Openings In
SIEVE

Inches
ANALYSIS

U.S.

•w
Standard Sieves

HYDROMETER
Size Of Particles

ANALYSIS 1
In Millimeters ]

PARTICLE DIAMETER IN MILLIMETERS

100

COBBLES TO

BOULDERS

Coarse Fine

GRAVEL

Coarse | Medium 1 Fine

SAND
CLAY (Plastic) TO SILT (Non-Plastic)

BORING
NO.

SAMPLE
NO.

DEPTH
IN FEET

PL LL PI NAT.
WC

SOIL DESCRIPTION GEOIEK.lnc.

I .7 I /7C

85 MIXTURE OF
ALLUVIUM AND COLLUVIUM

GRADATION ANALYSIS

DRAWN BY:

DATE. 8/17/79

JOB NO. 16991
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SIEVE ANALYSIS
Sieve Openings In Inches U.S. Sfondord Sieves

HYDROMETER ANALYSIS
Size Of Porticles In Millimeters

100 - 0

PARTICLE DIAMETER IN MILLIMETERS

COBBLES TO
BOULDERS

Coarse | Fine

GRAVEL

Coarse Medium Fine

SAND
CLAY (Plastic) TO SILT (Non-Plastic)

BORING
NO.

SAMPLE
NO.

DEPTH
IN FEET

PL LL PI NAT.
WC

SOIL DESCRIPTION GEOTEUnc,

10 MILL TAILINGS
GRADATION ANALYSIS

DRAWN BY=

DATE, 8 /17/79

JOB NO. 16991
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100
q
6
o
o PARTICLE DIAMETER IN MILLIMETERS

COBBLES TO
BOULDERS

Coarse | Fine

GRAVEL .

Coarse 1 Medium Fine

SAND
CLAY (Plastic) TO SILT (Non-Plastic)

BORING
NO.

SAMPLE
NO.

DEPTH
IN FEET

PL LL PI NAT.
WC

SOIL DESCRIPTION GtOTtK. lnc .
GRADATION ANALYSIS

30 MILL TAILINGS
DRAWN B

DATE: 8/17/79

JOB NO. 16991

PLATE 37
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SIEVE ANALYSIS
Sieve Openings In Inches U.S. Standard Sieves

HYDROMETER ANALYSIS
Size Of Particles In Millimeters

o
o
o PARTICLE DIAMETER IN MILLIMETERS

100

COBBLES TO
BOULDERS

Coarse Fine

GRAVEL

Coarse | Medium Fine

SAND
CLAY (Plastic) TO SILT (Non-Plastic)

BORING
NO.

SAMPLE
NO.

DEPTH
IN FEET

PL LL PI NAT.
WC

SOIL DESCRIPTION GEOTEIUnc,

I .7 I/7R

55
GRADATION ANALYSIS

MILL TAILINGS
DRAWN BY: JOB NO. 16991

DATE. 8/17/79 e
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HYDROMETER

Size Of Particles
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PARTICLE DIAMETER IN MILLIMETERS

COBBLES TO I
BOULDERS

Coarse Fine

GRAVEL

Coarse Medium I Fine

SAND
CLAY (Plastic) TO SILT (Non-Plastic)

BORING
NO.

SAMPLE
NO.

DEPTH
IN FEET

PL LL PI NAT.
WC

SOIL DESCRIPTION GEOTEK,lnc,
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GRADATION ANALYSIS
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DATE. 8 /17/79

JOB NO. 16991
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SIEVE ANALYSIS
Sieve Openings In Inches U.S. Standard Sieves

HYDROMETER ANALYSIS
Size Of Particles In Millimeters
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PARTICLE DIAMETER IN MILLIMETERS
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COBBLES TO
BOULDERS

Coarse Fine

GRAVEL

Coarse 1 Medium Fine

SAND
CLAY (Plastic) TO SILT (Non-Plastic)

BORING
NO.

SAMPLE
NO.

DEPTH
IN FEET

PL LL PI NAT.
WC

SOIL DESCRIPTION G E O n K . l n c .
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GRADATION ANALYSIS
MILL TAILINGS

DRAWN B

DATE- 8 /17 /79



SIEVE ANALYSIS
Sieve Openings In Inches U.S. Standard Sieves

HYDROMETER ANALYSIS
Size Of Particles In Millimeters
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PARTICLE DIAMETER IN MILLIMETERS

COBBLES TO
BOULDERS

Coarse i Fine

GRAVEL

Coarse I Medium Fine

SAND

(

CLAY (Plastic) TO SILT (Non-Plastic)

I BORING
NO.

SAMPLE
NO.

DEPTH
IN FEET

PL LL PI NAT.
WC

SOIL DESCRIPTION GEDlEXJnc.
GRADATION ANALYSIS

30 MILL TAILINGS
DRAWN B

DATE: 8 /17/79

JOBNO-16991
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SIEVE ANALYSIS
Sieve Openings In Inches U.S. Stondord Sieves

HYDROMETER ANALYSIS
Size Of Particles In Millimeters
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COBBLES TO
BOULDERS

Coarse | Fine

GRAVEL

Coarse I Medium Fine
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SOIL DESCRIPTION GEOTEK.Inc.
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SIEVE ANALYSIS
Sieve Openings In Inches U.S. Standard Sieves

HYDROMETER ANALYSIS
Size Of Particles In Millimeters
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COBBLES TO
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Coarse 1 Fine
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Coarse | Medium I Fine

SAND
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NO.
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DEPTH
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SOIL DESCRIPTION GEOIEKJnc .
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DRAWN BY; JOB NO. 16991
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COBBLES TO
BOULDERS
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CLAY (Plastic) TO SILT (Non-Plastic)
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SAMPLE
NO.
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SIEVE ANALYSIS
Sieve Openings In Inches U.S. Standard Sieves

HYDROMETER ANALYSIS
Size Of Particles In Millimeters
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i '< '• '. ' • ' i I i I i

••H-TH4! h 14-

COBBLES TO
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SOIL DESCRIPTION GEOTEUnc.
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DATE: 8/17/79



[ Sieve Openings In
SIEVE

Inches
ANALYSIS

1 U.S.

V

Standard Sieves
HYDROMETER

Size Of Particles
ANALYSIS 1
In Millimeters |

o
doft PARTICLE DIAMETER IN MILLIMETERS

100

COBBLES TO
BOULDERS

Coarse | Fine

GRAVEL

Coarse Medium | Fine

SAND
CLAY (Plastic) TO SILT (Non-Plastic)

BORING
NO.

SAMPLE
NO.

DEPTH
IN FEET

PL LL PI NAT.
WC

SOIL DESCRIPTION GEOTEUnc,

I.-7. \/7f,

10

GRADATION ANALYSIS
MILL TAILINGS

DRAWN BY'

DATE' 8 /17/79

JOB NO. 16991

PLATE



SIEVE ANALYSIS
Sieve Openings In Inches U.S. Standard Sieves

HYDROMETER ANALYSIS
Size Of Particles In Millimeters

100

PARTICLE DIAMETER IN MILLIMETERS

. .-4 3 4~

-I H P: 4 : : 4 )

COBBLES TO
BOULDERS

Coarse I Fine

GRAVEL

Coarse Medium I Fine

SAND
CLAY (Plastic) TO SILT (Non-Plastic)

BORING
NO.

SAMPLE
NO.

DEPTH
IN FEET

PL LL PI NAT.
WC

SOIL DESCRIPTION G E O T E K j n c .

I.-7. l/7fi

• 2 0
GRADATION ANALYSIS

MILL TAILINGS
DRAWN BY:

DATE' 8/17/79

JOB NO. 16991

50



O

CO
CO

UJ
otrLU0.

SIEVE ANALYSIS
Sieve Qpsnings In Inches U.S. Sfandord Sieves

HYDROMETER ANALYSIS
Size Of Particles In Millimeters

PARTICLE DIAMETER IN MILLIMETERS

.....
..... .........

I H ' '

JLIliil Li.
; , T-rri: T4- \-rn-

• '.

TIT]
i- --

COBBLES TO
BOULDERS

Coarse I Fine

GRAVEL

Coarse I Medium 1 Fine

SAND
CLAY (Plastic) TO SILT (Non-Plastic)

•um
»
m

m
g
2
m
o

BORING
NO.

SAMPLE
NO.

DEPTH
IN FEET

PL LL PI NAT.
WC

SOIL DESCRIPTION GtOTtKjnc.

I .7. l/7fi

MIXTURE OF
ALLUVIUM AND COLLUVIUM

GRADATION ANALYSIS

DRAWN BY-'

DATE-8/17/79

JOB NO. 16991

PLATE 51
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A-3

TABLE A-l

Boring

B-9

B-10

3-11

B-12

B-13

Boring

B-9

B-10

B-ll

B-12

B-13

PIEZOMETER INSTALLATION DATA

Stickup
Total Standpipe Above Existing Ground
Length (Feet) Surface (Feet)

72.7 0.5

13.8 0.5

37.3 0.5

9.0 4.5

7.3 0.5

TABLE A-2

SUMMARY OF PIEZOMETER READINGS

Water Level Below Ground Surface

6-11-81 6-30-82 7-7-82

69.0 71.0 71.0

12.1 12.2

34.9 36.0 36.0

0.4 0.8* 0.6*

3.8 1.8 2.0

Slotted Interval
Below Ground
Surface (Feet)

67.2 - 72.2

11.3 - 13.3

32.8 - 36.8

3.5 - 4.5

5.8 - 6.8

(Feet)

7-29-31

Dry

12.9

36.3

0.4*

1.8

*Water level above ground surface.

Dames & Moore



OTHER
TESTS

OTHEI
TESTS

6,-J.S
GRADATION

STREKTH TEST RESULTS

r«r M ICONFIIIIICIPEMSHEM
'Vc-T l PRESSURE ISIREWTH

IEST (psf) ( ps f )

\

'

l

STREKTK TEST RESULTS

ITTE Of
TEST

DIRECT
SHEAR

COKfllllK
PRESSURE

1500

lit

PEWSHEAI
STREKTH

(P»O

1200

«»

•"s

s

SB

i

— —

5 —

IIS

136

*s

11

ATTER9ERC
LIMITS

LL
(X )

PL1 PI
1X)!(\)

.

ATTERBERC
UNITS

U
(%)

PL
(%)

PI
(M

SAMPLIKC

BL01
coum

10

S8/,.

12

SAMPLE
FTP*

SPT

SPT

SPT

SAMPLIIIC

BLOW
COUIT

11

14/r

8

f

U

p

22

SAMPLE
ITPt

SPT

C

SPT

0

SPT

0

SPT

:««PIE

Ul
UJ
u_

I
a.
UJ
o

UJ
UJ
u.

•2

X
I-
a.
UJ
o

rrpf.

.

BORING B-IO
2 SURFACE ELEVATION 9225

5 COORDINATES

1
SYMBOLS DESCRIPTION f

a

a

a

S
A

M
P

L
IN

G
a

TT

•m-

TT

-«-

-a-

1

8\
BROUN CLAYEY GRAVEL UITH 1
SOME SAND

i

|S"1 WITH GRAVEL MEDIUM DENSE
iSffl

1 BORING COMPLETED AT IS FEET
ON 6/9/fll •'
HATER ENCOUNTERED AT 13.S
FEET ON 6/9/81
PIEZOMETER INSTALLED

BORING B-ll
SURFACE ELEVATION 9221

COORDINATES

SYMBOLS DESCRIPTION

m
H
1
w
I

ML

: ML.

i

• INDICATES UNDISTURBED SAMPLE U - DAMES I MOORE "IT BIT

B INDICATES DISTURBED SAMPLE T - DAMES 1 MOOPE THIH-UALL

Q INDICATES SAMPLING ATTEMPT WITH NO RECOVERY P - DAMES i WORE PISTON

Q INDICATES STANDARD PENETRATION TEST SAMPLE SPT • STANDARD SPLIT-SPOON

' - IN BLOU COUNT COLUMN INDICATES SAMPLER ° - <**£* l MOORE '0' SAMPLER
WORAULICALLY PUSHED

LOG OF BORIfS

BROWN AND YELLOU BROUN SILTY
FINE SAND LOOSE

BROUN AND GREY SILTY SAND
UITH SOME CLAY MEDIUM DENSE

GRET fINC SANDY SILT UITH 1
SOW CLAY LOOSE f

GREY FINE SANDY SILT LOOSE
TO MEDIUM DENSE

GRADES UITH LENSES AND LAYERS
OF OATEY SILT

GRADES UITH GRAVEL

AUGER REFUSAL AT 37 FEET
BORING COMPLETED AT 37 FEET
OH 6/10/81

HATER LEVEL ENCOUNTERED AT
34.9 FEET ON 6/10/B1
PIEZOMETER INSTALLED

hOTt:
SEE PLATE A - 1A

IG

DAMES 8 MOOCTE

»

PLATE A-IB



BORING B-12

OTKCI
TESTS

STIEKTII TEST KSKTS

TTKOF
TEST

CMTIIIK
fttSSUtt
(P»<)

PEKSHM
STKKTH
(P»O

sH
3»^
*/v

J=§
*s

i~
*£
i~

a?il
MTEMEK

UKITS

u
(%)

n
(«>

n
(XI

SUIPIIK

HOI
CUUIT

CFVSAI
OH

mm

SAKPlf
TYPE

SPT

z z SURFACE ELEVATION 9I7C

I ^ COORDINATES
£ 3
u 4Q <n

SYMBOLS DESCRIPTION

VI-

UUlEjIil BftOA! SAHOr S1LTT 6RAVCL WITH

mm CMBL£S

jjf«]ji

I""*1*™ QOfllRC COWftntD AT 5.0 Ftn
OH 6/10/81
MATCR CNCOUNTCttO AT 0.4 FEET
OH 6/11/81

PIEZOfCTtR INSTALLCD

one*
TESTS

STUNT* TEST KSU.TS

TTrtflf
TEST

CMfflUK
KCSSUf
(P»O

POISMOI
STHOC1H
(P»f)

«!Kss
2g
-s C

IT
K

K
S

IT
T 

1
(p

cf
) 

]

*2
5H
S|

tTTEUOC
UNITS

U
(U

n.
it)

ri
(%>

SAKPIIIC

HOI
coun

n

SAKPLE
TTTE

SPT

o.

o
z
3
0.

4

BORING B-13

SURFACE ELEVATION 9144

COORDINATES

SYMBOLS DESCRIPTION

10

-20

-25

-30

SILTT SMOT CM«CL HITM
CUT LOOSE TO KOIUI OCRSC

coHptnro AT 7.5 rtn
01 4/10/«l

HATCH tUCOUHTtKO AT 3.1 FltT
01 6/11/81

IKSTAUCO

E9 IKOICATES OISTU9BEO SAWLE

D INDICATES SJU»UKG AHEWT WITH HO RCCOVCBr

D 1HOICATES STAKOAHO PtttTRATlO" TEST S«H>IE

' • III BLCM COUNT COLUm IDOICATES SAMPER
MYOdAULlCAl.!.! PUSHED

SAfgtE TYPE

U-OAfCS I WORE -U- BIT

T - DANES > lOOOE THIN-HALL

P - OWCS I KMBE PISTON

SPT • STANDARD SPLIT-SPOOK

0 - OWES 1 HOORE -0' SAKPLE*

NOTE:
SEE PLATE A - 1A.

LOG OF BORING

DAMKS B. MtOORK

PLATE A-IC



-1
3

1
1
I
I

OTHEH
TESTS

SPECIFIC
GRAVITY
f,( . 2.9

>ERHCABILI"
! • 7 « 10"

STREKTH TEST RESULTS

TYPE OF
TEST

SEE

conrmiK
PRESSURE

PLATE A-

. . .

i

IET

PCM SHEW
SI8EKTH

B

t£g

*C

--

i

122

ac ~-

7

7

- -

ATTERBERC
UNITS

U

25

PL
(V

20

PI
V

5

—

SANPLIIC

BLOI
COUIT

31 /4 '

36

13

P

46

46

SO/3 1

75

20/61

SUtPlE
TYPE

u

u

SPT

T

SPT

U

U

u

SPT

SAMPLE

£ BORING B-20
z g SURFACE ELEVATION 9223

x: £ COORDINATES

i i ^L
° SYMBOLS DESCRIPTION ^|

— 6O-

— 65-

TYPE

• INDICATES UNDISTURBED SAMPLE u- OAMES ( MOORE 'V

1 GREf AND BROUN FINE SANDY S I L T LOOSE TO HEOIUH I
1 DENSE

HI 1
GRADES U ITH SOKE G R A V E L

~H" Mljn BROUN S A N D Y G R A V E L UITH S ILT

H [m GRADES UITH LESS SILT

[i
GN

1 lift?
CJ M] GRADES U I T H KO»E SILT

\mB
IB Fiffififl BDWI » WEY SILTY FINE SAND LOOSE TO

_f[_lKH| MEDIUM DENSE

FfjMfl BROUN S A N D Y G R A V E L UITH S ILT MEDIUM DENSE
IgUUjUfl

hJIUWJI BROUN S A N D Y G R A V E L UITH C L A Y »ND S I L T NEOIUM
II DENSE TO DENSE

CJ CUBljl AUGER REFUSAL

BORING COMPLETED AT 29. S FEET ON 7/3/81

•

---

MOTE.
5IT SEE PLATE A-1A

S INDICATES OlSTUHSEO SAMPLE T - OWES t KJORE THIN-WALL

D INDICATES SAMPLING ATTEMPT 'WITH HO RECOVERY P - DAMES 1 MOORE PISTON

Q INDICATES STANDARD PENETRATION TEST SAMPLE SPT - STANDARD SPLIT-SPOON

P - IN BLOU COUNT COLUMN INDICATES SAMPLER
"YORAUIICAUT PUSHED

LOG OF BORING ^

DAMES e MOORE

PLATE A-1G



J
i
I
I

I
I

1
I
I

cmn
nsis

SPECIFIC
GRAVITY
Gl - 1.1

KMSaiDATIC
'ERMEABILin
k-6 • 10"5

C«/l«

COB SOL 10*! 1C

n
a
D

a
i> -

STREICIK f£SI RESULTS

[TP£ OF
TEST

COtflllKiPCMSMCM
PRESSURE iSmUCIH

, (ps<) ! ( P > « )

!

SEE] PLATE A-

c

1 SEE

SEC

PLATE A-

PLATE A-

ai

58

M

M

i*j
** >•

v"»*^>

2g
•«<=.

49

«0

^

?i
o

9?

109

102

91
83

9]

-- -

_

^

if
30

20

8

10

38
44

37

AtURBERC
IWUS

U
(X)

12

37

—

PI! PI
(\)!(%l

MM
PLA

-

26

—

INDICATES UNDISTURBED SAMPLE

INDICATES DISTURBED SAMPLE

INDICATES SAMPLING ATTEMPT KITH Ml RECOVERY

INDICATES STANDARD PENETRATION TEST SAMPLE

IK BLOU COUNT COLUMN INDICATES SAMPLER
NYORAULICALLY PUSHED

LOG

inc

it

-

SUPlUC

HOI
couir

6

p

IS

p
3

p

3-1/2

P

4

SO/3 '

so/r

umc
rrpf

SPT

T

U

T
SPT

T

SPT

T

SPT

II

U

SAMPLE

1-
UJ
U
U.

Z

I
t~a.
tAj

a

TYPE

O
Z

a.

I

a

•
•

a

•a

T
a

•

a

-H-
O

U- GAMES t MOMC 'U" BIT

T - DAMES 1 WORE THIN-WALL

P - DAMES 1 MOORE PISTON

SPT - STANDARD SPLIT-SPOON

OF BOR

BORING B-21

SURFACE ELEVATION 9Z24

COORDINATES

SYMBOLS DESCRIPTION

1
BROWI AND TEUOW BROUN SANO' SILT AND SILTY
SAND LOOSE

GRADES V I T H MORE SAND C O L O R S GRET AND UUO»
BROUN

COLORS GRCr -eROUN

GRADES UITH L E S S SAND
GRET C L A Y E Y S ILT SOFT

HI

I imn REDDISH BROUN SANDY GRAVEL UITH SILT MEDIUM DENSE
|G«1I TO DENSE
HiMl AUGER REFUSAL

BORING C O M P L E T E D AT 36. 5 F E E T ON 7 / 4 / 8 1

NOTE:
SCI PLATE A-1A

:ING

DAMES & IMOOME

PLATE A-1H



mm
rtsrs

CONSOLIOATK
SPECIFIC
GRAVITY
G< • 3.3

STICKTK TEST RESULTS

TTPF. Of
TEST

i
fiE

COfflllK
PttSSUJE

PLATE A-

PfjUSNFJV
STKKIK

A

sS

*2
g~

in

95
107

120

«5

S!

13

35
29

18

tTTEMCRC
UNITS

a
*)

PI PI
M

SAKPIIK

tioi
COUII

12

24

65

7

t

10

r

22 If,

SJWPLE
fTP£

u

SPT

U

U

T

SPT

T

SPT

z g

J

BORING B-22

SURFACE ELEVATION 9239

COORDINATES

SYMBOLS DESCRIPTION

IS

-25

-30

-35

-45

-5O

-55

-6O

-65

UOOISH BROW II S ILTT ADO C L A T E T G R A V E L UITH SAND.
LOOU

CRAOCS KITH HORC (RAVEL AND LESS CLAr

CRET F I N E SANDT SILT LOOSE

«E1 CLATE1T SILT SOFT

CRAOES HITN NORE SAKO

eROVN SA«OT CRAfEl KITH SILT NCDIUK DENSE TO DENSE

AUGER REFUSAL
IORIIC COMPLETED AT 40 FEET ON 7/4/81

•

tfl
m INDICATES UNDISTURBED SAMPLE

S INDICATES DISTURBED SAfFLE

a INDICATES SAHPLING ATTEMPT UITH NO RECOVER'

CJ INDICATES STANDARD PENETRATION TEST SAMPLE

P - IN BLOU COUNT COLUMN INDICATES SAMPLER
KIDRAUUCALL1 MJSHID

SAHPLt TYPE

J-GAMES t MOORE "IT BIT

T - OAKES I MOORE THIN-HALL

P - DAMES 1 WORE PISTON

SPT- STWDARO SPLIT-SPOON

NOTE:
SEE PUTT A-IA

LOG OF BORING

PLATE A-11



ANACOND

>
m

en

5000

4000

CO

co
CO
UJo:
»-
co

<
UJ
:E
CO

3000

2000

1000

KEY
CIRCLE

©

®

BORING DEPTH SOIL
(Feet) CLASSIFICATION

B-21 20 ML

B-21 26 ML

B-22 26 ML

Ncte: Peak strength Interpreted as maximum
principal stress ratio.

Effective stress

1000 2000 3000 4000
NORMAL STRESS, a PSF

5000 6000 7000

TRIAXIAL COMPRESSION TEST RESULTS
CONSOLIDATED UNDRAINED WITH PORE PRESSURE MEASUREMENT



10,000

8000

6000

I/O
LU
a:
CO

< 4000

2000

KEY
CIRCLE BORING

B-20
B-21
B-24

DEPTH
(Feet)
14.5
5.5
6

SOIL
CLASSIFICATION

ML/SM
ML/SM
ML/SM

Peak strength interpreted as maximum
principal stress ratio.
Total stress curves not presented due
to dllatantcy of the sandy sample
during shear.

Effective Stress
= 40.3°
= 0

2000

>
H
71
>
i
.n
D

4000 6000 8000

NORMAL STRESS, a PSF

10,000 12,000 14,000

TRIAXIAL COMPRESSION TEST RESULTS
CONSOLIDATED UNDRAINED WITH PORE PRESSURE MEASUREMENT



8 § § § §
* LB. / so. rr.

1 1 I I
(!0«l«Sl 1-21. DEPTH: IS FEETi
<FIEU> MOISTURE cancer: tn
(FIELD Mr KPISITT: 102 Kf

10

\
\

£ .11

(IO>(W: 1-22. Km: K FKT
<FICIB WISTURI COaWT: 3S«

\ IfltU MY KMSITY: 95 Kf

\

8

i
5

(MtHC: »-21. KrlM: M FEET
(FltlA NOimW COrrtKT: 441
(FIELD Mr DEKSITT: u KF

S

.14

s,

\

.n

CONSOLIDATION TEST DATA

PLATE



SAMPLE NO BULK No.3 DEPTH ĵ .
GREY SANDY SILT (ML)

ELEVATION —

I rv~ATlON DAM FILL MATERIAL ON POND-2

OPTIMUM MOISTURE CONTENT '4-3 PERCENT
MAXIMUM DRY DENSITY 134 POUNDS PER CUBIC FOOT
METHOD OF rv^MPA'-rirtM ASTM-1557 (METHOD-A)

UJ
I-

MOISTURE
5

CONTENT
10

IN % OF DRY WEIGHT
15 20 25

ou
r
o

J5
O Q

ZERO AIR
VOIDS CURVE

90

COMPACTION TEST DATA

DAMES A IMOOfftC

.1 IRCV. 4.g PLATE A-7A



J

SAMPLE NO.BULKNo.2nFPTH — ELEVATION —
gQIL BROWN SILTY SAND AND SANDY GRAVEL (SP-SM/GW-GC)

LOCATION DAM FILL MATERIAL BETWEEN PONDS 283

OPTIMUM MOISTURE r.QNTFNT 7.5 PERCENT

MAXIMUM DRY DFMCUTV 136 POUNDS PER CUBIC FOOT

METHOD OF r.r>MPAf~Tir>M ASTM D-1557 (METHOD-C)

J

•2 >

I

ISO

MOISTURE
5

CONTENT IN
10

X OF DRY WEIGHT
15 20 25

I4O

13O

o

vi
to

± 120

Ul
o

K
a

IOO

90

ZERO AIR
VOIDS CURVE

111
-I

COMPACTION TEST DATA

?«.' (Rev. 4-3 PLATE A-7B



CO
UJ
->x

HI-
-

UJLJ — i o <t
QU. coo to SYMBOLS

BORING 8 SURFACE
ELEVATION

DESCRIPTIONS

0

10
25

85
20

FILL CONSISTING OF GRAVEL, COBBLES, BOULDERS, SAND
AND SILT, MOIST (DIKE MATERIAL)

GRADING WITH SOME WOOD AT 7 FEET

GRAVEL, COBBLES, BOULDERS, SAND, LITTLE SILT, VERY
MOIST (MIXTURE OF ALLUVIUM AND COLLUVIUM)

AUGER REFUSAL AT 18 FEET

BORING COMPLETED ON 7-21-79

NO GROUNDWATER ENCOUNTERED AT TIME OF DRILLING

mm Consult^, Inc.



Ui

0.01
UlUJ -JO <t
QU. mo to SYMBOLS

BORING 9 SURFACE
ELEVATION

DESCRIPTIONS

0

10
36

48 B
20

I

30
T

40
b

31

50

FILL CONSISTING OF GRAVEL, BOULDERS, COBBLES, SAND,
LITTLE SILT, MOIST (DIKE MATERIAL)

FILL CONSISTING OF SILT, LITTLE TO SOME CLAY,
OCCASIONAL FINE, SANDY LENSES, VERY MOIST,
SOFT (MILL TAILINGS)

GRADING TO WET AND MEDIUM STIFF AT 26 FEET

GRAVEL, COBBLES, BOULDERS, SAND,.LITTLE SILT, WET
"CMIXTURE OF ALLUVIUM AND COLLUVIUM) ,. : r

AUGER REFUSAL AT ^9 FEET

BORING COMPLETED ON 7-22-79

GROUNDWATER OBSERVED AT A DEPTH OF 27 FEET ON
7-22-79

GfOTEX Constants, lie.
PI ATF Q



2
—

CO
UJ

UILJ —I O <C
QU. mo v> SYMBOLS

BORING 10

DESCRIPTIONS

SURFACE
ELEVATION

0

15
10

12 a

B

20

30

40
82

50

FILL CONSISTING OF SILT, SOME SAND, TRACE TO LITTLE
CLAY, MOIST (DIKE MATERIAL)

GRADING TO GRAVEL, COBBLES, SAND AND LITTLE
SILT BELOW 12 FEET

••- FILL CONSISTING OF SILT, WITH LENSES OF FINE, SILTY
>.:SAND, VERY MOIST, SOFT TO MEDIUM STIFF (MILL
TAILINGS)

GRAVEL, COBBLES, BOULDERS, SAND WITH LITTLE SILT,
WET (MIXTURE OF ALLUVIUM AND COLLUVIUM)

AUGER REFUSAL AT 42-1/2 FEET

BORING COMPLETED ON 7-22-79

GROUNDWATER OBSERVED AT A DEPTH OF 39-1/2 FEET
ON 7-22-79

GEOTEK Consultants, Inc.



n-" s . CO

x H _i
HI- £Z 2:
Q-LU O13 -e

mo co SYMBOLS

BORING 11 SURFACE
ELEVATION

DESCRIPTIONS

iQ

21 B

10
17

20

20

30
29

161

40 _

i

FILL CONSISTING OF FINE SAND, SILT, CLAY AND GRAVEL,
MOIST

GRADING WITH MORE GRAVEL AND COBBLES BELOW
H FEET

FILL CONSISTING OF FINE SAND, SOME SILT, TRACE CLAY,
MOIST, MEDIUM STIFF (MILL TAILINGS)

:̂ ::
::'- GRADING TO VERY MOIST BELOW 21 FEET

•;TOPSOIL CONSISTING OF CLAY, SILT, SAND, WOOD, VERY
'•:::. MOIST

; SAND AND GRAVEL WITH COBBLES, LITTLE SILT, VERY
[.-;;; MOIST CMIXTURE OF ALLUVIUM AND COLLUVIUM) -

:;- GRADING TO WET WITH BOULDERS BELOW 32 FEET

AUGER REFUSAL AT 36 FEET

BORING COMPLETED ON 7-22-79

NO GROUNDWATER ENCOUNTERED AT"TIME OF DRILLING

GEDIEK Consultants, Inc.
DI AVCT



SIEVE ANALYSIS
Sieve Openings In Inches U.S. Standard Sieves

HYDROMETER ANALYSIS
Size Of Particles In Millimeters

PARTICLE DIAMETER IN MILLIMETERS

100

COBBLES TO
BOULDERS

Coarse Fine

GRAVEL

Coarse Medium

SAND

Fine
CLAY (Plastic) TO SILT (Non-Plastic)

BORING
NO.

SAMPLE
NO.

DEPTH
IN FEET

PL LL PI NAT.
WC

SOIL DESCRIPTION GEOTEKJnc.

DIKE MATERIAL
GRADATION ANALYSIS

L-7. l/7fi

DRAWN BY--;*/ JOB NO. 16991

DATE:. 8/17/79



Sieve Openings In Inches U.S. Stondord Sieves
HYDROMETER ANALYSIS

Size Of Porticlos In Millimeters

T'-il-t j—'
MM
~ r t

;' ; '
nii !

ii-i !

PARTICLE DIAMETER IN MILLIMETERS

m
40 »

m

m

5

COBBLES TO
BOULDERS

Coarse 1 Fine

GRAVEL

Coarse | Medium I Fine
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TABLE A-l
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Boring

B-9

B-10

3-11

B-12

B-13

Boring

B-9

B-10

B-12

B-13

PIEZOMETER INSTALLATION DATA

Stickup Slotted Interval
Total Standpipe Above Existing Ground Below Ground
Length (Feet) Surface (Feet) Surface (Feet)

72.7 0.5 67.2 - 72.2

13.8 0.5 11.3 - 13.3

37.3 0.5 32.8 - 36.8

9.0 4.5 3.5 - 4.5

7.3 0.5 5,8 - 6.6

TABLE A-2

SUMMARY OF PIEZOMETER READINGS

Water Level Below Ground Surface (Feet)

6-11-81 6-30-82 7-7-82 7-29-31

69.0 71.0 71.0 Dry

12.1 12.2 12.9

34.9 36.0 36.0 36.3

0.4 0.8* 0.6* u.4*

3.8 1.8 2.C 1.8

*Water level above ground surface

D;?mes & Moore-
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RF-I , 1/76

NOTE I - SAMPLE TYPE

BS - Bog Sample

AS • Auger Sample

ST - Shelby Tube Sample

CA - California Sample
RM • Remolded Sample
HO - Hand Drive
AD - Air Dried

NOTE 2 - SHEAR STRENGTH TESTS

C| - Unconfined Compression

Cj - Miniature Vane Shear

C3 - Pocket Penetrometer

Ce, - Pocket Vane

NOTE 3 - ADDITIONAL TEST RESULTS ATTACHED

SW - Swell-Consolidation Test

' TT - Trioxiol Test

PT - Proctor

GA • Gradation Analysis
CT - Consolidation Test

TABLE 1



GEOTEK Consultants, Inc. PROJECT
CONSULTING GEOTECHNicAL SUMMARY OF LABORATORY TEST RESULTS NO. 16991
AND MATERIALS ENGINEERS

B
O

R
IN

G
 

N
O

6

6

6

" E
/

<-!

S
A

M
P

LE
 

N
(

JECAUSE
i, MORE

UJ
UJ
u.

z

r
a.
UJ
o

29

59

59

• OF T
REPRE

UJ
a. ___
i- —

UJ
UJ 1-
-J 0
0- Z
2 —
<
CO

ST

ST

ST

HE S
SENT

>- u"

N
A

T
U

R
A

L 
C

D
E

N
S

IT
Y

 
(

129

93

93

ILT fi
k T I V E

^

N
A

T
U

R
A

L
M

O
IS

T
U

R
E

13.3

35 .0

35.0

kND SAN
: VALUE

ATTERBERG
. LIMITS

LL

ID CC
FOF

PI

•

)NTEh
TH!

PL

n OF
: SH

UJ
z
u.

r THE
=AR <

UJ
-J *^
§ ̂

W
A

TE
R

 
S

O
L

S
U

LF
A

TE
S

: SAMPLE
TRENGTh

x ^-

CC Z ^ UJ
< LJ li 1—
uj or w o.

C2 777
C2 904

Cx 215-

C2 909
C2 1024

S, WE BELIE
THAN THE L

co

A
D

D
IT

IO
N

A
L

T
E

S
T

 
R

E
S

U
A

T
T

A
C

H
E

D
(N

O
T

E
 

3
)

VE THE
NCONFIN

MINIATURES
ED COMPRES,

SOIL DESCRIPTION

MILL TAILINGS
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HEAR VANE GIVES
SIGN T E S T .

R F - 1 , 1 / 7 6

NOTE I - SAMPLE TYPE

BS

AS

ST

CA

RM
HD
AD

Bog Sample

Auger Sample

Shelby Tube Sample
California Sample

Remolded Sample
Drive

Dried

NOTE 2 - SHEAR STRENGTH TESTS

C| - Unconfined Compression

Cz • Miniature Vane Shear

Cj - Pocket Penetrometer

C4 - Pocket Vane

NOTE 3 - ADDITIONAL TEST RESULTS ATTACHED

SW - Swell- Consolidation Test

TT - Triaxial Test

PT - Proctor

GA - Gradation Analysis
CT - Consolidation Test
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SEISMIC ANALYSIS

The Rico area is located within the Colorado Plateau seismotectonic province, which is
regarded as fairly stable tectonically (Kirkham and Rodgers, 1981). The site is southwest
(outside) of the Uncompahgre uplift portion of the province, within which evidence of recurrent
and locally active tectonism has been documented. A custom search of historic seismicity within
150 km of the site was made (National Geophysical Data Center, 1995). In the available 103
year record of felt and instrumentally recorded events, the largest earthquake within 50 km of
the site was a magnitude 4.6 event in 1994. The largest event within a 100 km radius was a
magnitude 5.5 earthquake in 1960 located approximately 76 km northeast of Rico. Another 5.5
magnitude event was recorded in 1966 119 km southeast of the site, and is the largest event out
to a radius of 150 km. Given the low to moderate magnitudes and large distances of these
earthquakes from the site, peak horizontal ground accelerations less than 0.02g in the vicinity
of Rico would have occurred based on any of a variety of attenuation relationships (e.g.,
Schnabel and Seed, 1972; Campbell, 1981; Joyner and Boore, 1988). Such low accelerations
acting for the short duration characteristic of these size earthquakes would have had no
discernible effects on the Rico site structures or their foundations.

The nearest mapped potentially active faults to Rico are approximately 50-55 km (30-35
miles) away to the northwest, north and northeast (Kirkham and Rodgers, 1981). Of these, the
Ridgeway fault to the north (within the Uncompahgre uplift) has been examined in greatest detail
as part of seismotectonic studies for Ridgeway Dam (Sullivan, et al., 1980). This fault is
assigned a maximum credible earthquake (MCE) of magnitude 6.5, which would result in
estimated horizontal ground accelerations at Rico on the order of 0.05 to O.lg using the
attenuation relationships cited in the previous paragraph. Comparable site accelerations would
be expected from MCEs on the other potentially active faults based on their mapped lengths.
Earthquakes of lesser magnitude than the MCE (and correspondingly, of greater probability of
occurrence) would result in lower expected accelerations in the Rico area.

The seismic risk in the vicinity of Rico is characterized by a number of regional studies
widely utilized as a basis for analysis and design of non-critical civil works (in this context
critical facilities are considered those whose failure could result in potentially catastrophic
consequences, such as major water impounding dams and nuclear power plants). The work of
Algermissen, et al. (1990) indicates that there is a 90 percent probability that a peak horizontal
ground acceleration of 0.03g will not be exceeded in 50 years at this site. This equates to a
recurrence interval of about 470 years, a level of risk comparable to that adopted for flooding,
which is the other significant potential natural hazard at the site. The acceleration for a 250 year
exposure period (or 2370 year recurrence interval) is still only about O.lg. The U.S. Army
Corps of Engineers' (1983) seismic zonation map shows Rico in Zone 1 on a scale of increasing
seismic risk from Zone 0 to Zone 4. Zone 1 is characterized as of low damage potential, with
a recommended seismic coefficient of 0.05 (which is not directly equivalent to horizontal ground
acceleration), and not necessarily requiring a site-specific seismological evaluation for further
assessing seismic hazard. The 1994 Uniform Building Code classifies the region including Rico
as Zone 1 in a zonation comparable to that adopted by the Corps of Engineers, while the
Colorado Geological Survey (Krikham and Rodgers, 1981) recommends that all but the extreme
northeast corner of the state be considered Zone 2.



This summary characterization of the historic seismicity, potentially active faulting, and
seismic risk zonation for the Rico area forms the basis of the seismic design events adopted for
use in analysis of pertinent aspects of the conceptual remedial plan (specifically the Argentine
Mill Tailings Ponds site) as described in Section 4.3.6. Given the generally low to moderate
seismicity of the region and the nature of the proposed remediation, earthquakes and active
faulting are not regarded as major hazards.
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NKAR-SOURCK ATTKNUATION OF PRAK HORIZONTAL
ACCELERATION

BY K K N N K T H W. CA.MPHKI.L

AUSTRACT

Strong-motion data recorded within 50 km of the rupture zone were used to
study near-source attenuation characteristics of horizontal peak ground accel-
eration for worldwide earthquakes of magnitudes 5.0 to 7.7. The data base
consisted of 229 horizontal components of peak acceleration recorded from 27
earthquakes, including the 15 October 1979, Imperial Valley earthquake. These
data were found to be adequately represented by the functional relationship

PGA = a exp(bM)[fl + C(M)r"

where PGA represents the mean of the peak values scaled from the two
horizontal'components of each recording, M is Richter magnitude, and R is
distance from the fault rupture zone. Peak acceleration was found to be lognor-
mally distributed with a standard error representing a 45 per cent increase in
the median estimate. The regression analysis statistically confirmed the results
of earthquake simulation studies that have predicted peak acceleration to
become independent of magnitude and distance in the near field. An extensive
ensitivity study showed that predictions based on our attenuation relationships

stable with respect to reasonable model and parameter variations. An
jnalysis of residuals was used to investigate the behavior of peak acceleration
with respect to various earthquake, site, and recording parameters, the more
significant findings being: (1) a similarity in the level of acceleration recorded on
soil or rock; (2) larger than average accelerations recorded at sites located on
shallow soils or in areas of steep topography; (3) larger than average accelera-
tions associated with earthquakes having reverse fault mechanisms; and (4)
lower than average accelerations recorded in large embedded structures.

.: INTRODUCTION
The recent expansion of strong-motion networks throughout the world has been

responsible for the recording of several significant accelerograms in the near-source
region of moderate-to-large earthquakes, an area where data have been severely
lacking,in the past. Three significant events which have occurred within the past 5
yr are the.1976 Gazli, USSR (A/6- 7.0), the 1978 Tabas, Iran, (Ms 7.7), and the 1979
Imperial Valley (My 6.9) earthquakes, each producing accelerograms wi th in 10 km
of the fault,

These.and other recent near-source recordings together with selected near-source
data recorded as early as 1933 were used to analyze the behavior of peak horizontal
acceleration (PGA) near the causative fault. The goal was to make PGA predictions
at these distances as generally reliable as far-field estimates. The study was restricted
to the near-source region of earthquakes of magnitude 5.0 or greater to eliminate
the small accelerations generally considered to be oflit t le importance in earthquake
engineering. This restriction substantially reduced the uncertainty in the analyses
and enhanced the statistical significance of the results.«to':thc paucity of near-source data for large earthquakes, the study was not

*d to accelerations recorded in western North America. We acknowledge
^,' '

^ii^v^.^-^->:.-.::>

£r'^~'~~"'*: .-•• —~j
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FlC. 3. The unconstrained ground motion model [equation (3)] plotted as a function of magnitude for
fault distances of 0 lo 50 km. The dashed lines represent extrapolations of limited applicability due to
either a lack of data or ambiguity as to the depth of rupture during an event.

ft
< 3
o
en 2
UJ
rr
Q I
UJ '

UJ

Q
LU
M

-3

-4

-5

UNCONSTRAINED
GROUND MOTION MODEL

y -'

0 10 20 30 40 50

FAULT DISTANCE (km)
FlC. 4. A plot of residuals as a function of fault dislancL- for the imronstmined regression analysis

[equation (.'J)J. The residuals have been weiphled and normali/.ed lo have a mean of zero and a variance
of unity.

conficlence exceeding 99 per cent. The 84 percentilc value of PGA is obtained by
multiplying the median value by a factor of 1.47, which represents zi standard error

|jj|- 01 (084 on the nnUiral logarithm of PGA. The gootlness-of-fit is represented by an
r~ value of 0.79. The scatter in the data about their predicted values is given in
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' agni tudc unit. Our data, on the other h.ind, supported reduced magnitude scaling
in the near field, the amount of the reduction being dependent on the size of the
event. Our relationship gives a 114 per cent increase in peak acceleration from M 6.5
to M 7.5 at 50 km, decreasing to a 48 per cent increase for the same magnitude
interval at a distance of 5 km.

A thorough understanding of the differences in magnitude scaling between the
two relationships would require a detailed comparison of the data sets and statistical
techniques used in each analysis which is beyond the scope of this study. As
suggested by Joyncr and Boore (1981), part of the difference may be due to their
definition of distance. Their use of closest distance to the surface projection of the
fault rupture surface would give smaller distances than would our definition for the

I

a:LU
_i
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O
M
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o

LL)a.

.01

7.5

THIS STUDY
(UNCONSTRAINED MODEL)

JOYNER AND BOORE (1981)

I ..I. I

10

DISTANCE (km)
100

Fie. 11. The unconstrained ground motion model (solid curve) compared with the attenuation
relationship (dashed curve) developed by Joyner and Boorc (1981). The -Joyner and Boorc predictions of
the maximum horizontal component have been reduced by 12 per cent so they may be compared with
the predictions of the mean horizontal peak acceleration given by the unconstrained model.

smaller magnitude events not accompanied by surface rupture. As a result, their
data would be expected to support a larger degree of magnitude scaling between
moderate and large earthquakes in the near field. For earthquakes exceeding
magnitudes 6.0 to 6.3, which generally rupture to the ground surface, their definition
of distance becomes consistent with ours and might then be expected to support
reduced magnitude scaling in the near field.

To understand the effect of distance definition on the near-source behavior of
PGA, we developed a ground motion model from our data, using closest distance to
the surface projection of the fault rupture /one, and compared it to the unconstrained
relationship given by equation (3). As expected, we found that by using this alternate

definition the degree of magnitude saturation decreased, whereby magni-
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EXPLANATION

POTENTIALLY ACTIVE FAULT; includes faults that are approximately located
and/or concealed. Ball on i.lownthrown side. Each fault or fault
group is nunbered. The number is used in the text and is keyed to
Appendix 2. Age of the mos',; recent fault movement is indicated by
the letter symbols. The youngest deposit offset by the fault is
indicated by the first symbol and the oldest deposit not offset by
the fault is indicated by fr.je second symbol. If only one symbol is
listed, it is for the youngest deposit displaced by the fault. The
symbols used represent the Fge and, where known, the name of the
deposit. The symbols are defined as follows:

H Holocene deposits
Qp Pinedale glacial deposits
Qb Bull Lake glacial deposits
Qw Wisconsinan glacial deposits (undifferentiated)
Qpb pre-Bull Lake glacial deposits
Qi Illinoian glacial or Siingamon interglacial deposits
Qk Kansan glacial or Yarmouth interglacial deposits
Qn Nebraskan glacial or Aftonian interglacial deposits
Q Quaternary deposits (undifferentiated)
Mt Miocene Troublesome Formation
Mnp Miocene North Park Formation
Mi Miocene igneous rocks
Td Miocene-Pliocene Dry Union Formation .,»
Tsf Miocene-Pliocene Santa Fe Formation V
Tbp Miocene-Pliocene Browns Park Formation
Ts late Tertiary sedimentary rocks
Ti late Tertiary igneous rocks
T. late Tertiary rocks (undifferentiated)

If a fault has documented historic seismicity associated with it,
such as fault numbers 64 and 168, Holocene movement is indicated.

See Appendix 2 and the text for sources of information.

INFERRED POTENTIALLY ACTIVE FAULT; Neogene movement inferred by Tweto
(1978). Ball on downthrown side. Inferred faults are not assigned
fault numbers nor are they listed in Appendix 2.

NEOGENE IGNEOUS ROCKS; includes extrusive and intrusive rocks of Miocene
or younger age. "H" indicates rocks are of Holocene age and "Q"
indicates rocks are of Quaternary age. All other mapped igneous
rocks are Miocene or Pliocepe in age.

Source: Tweto, Ogden, 1979K Geologic map of Colorado: U.S. Geol.
Survey Special
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DEPARTMENT OF THE ARMY ER 1110-2-1806
DAEN-ECE-G U.S. Army Corps of Engineers
DAEN-ECE-D Washington, D. C. 20314

Regulation 16 May 1983
No. 1110-2-1806

Engineering and Design
EARTHQUAKE DESIGN AND ANALYSIS FOR

CORPS OF ENGINEERS PROJECTS

1. Purpose. The purpose of this regulation is to provide general guidance
and direction for the seismic design and evaluation for all Corps of Engineers
civil works projects.

2. Applicability. This regulation is applicable to all field operating
activities having civil works responsibilities.

3. References:

a. ER 1130-2-417, Major Rehabilitation Program and Dam Safety Assurance
Program.

b. EM 1110-2-1902, Stability of Earth and Rockfill Dams

c. EM 1110-2-2200, Gravity Dam Design

4. Policy. The seismic design for new projects and seismic evaluations for
existing projects should be accomplished in accordance with this regulation.
The term "project" includes all dams, .appurtenant structures, navigation
structures and levees that retain or have the potential to retain a permanent
pool, and whose failure due to earthquake loading would result in the loss or
partial loss of the reservoir that would cause property damage and/or loss of
life. Where justifying circumstances exist, requests for departures from this
policy should be submitted by the District Commander through the Division
Commander to HQ USAGE.

>
5. General. Procedures for selecting design earthquakes and associated site-
specific motions are available for use in assessing the resistance of
structures to earthquakes. As a minimum, a seismological evaluation should be
performed on all projects located in seismic zones 2, 3, and 4 for the purpose
of assessing the seismic hazard. For reference, seismic zone maps of the
United States and Territories are included in Appendix A.

a. Concrete Structures.

ihis' regulation supersedes ER 1110-2-1806 dated 30 April 1977
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. per cent finer than 0.005 mm < 15%
• liquid l imi t , LL < 35%
• natural water content £0.9 LL
• l iquidi ty index, Iw < 0.75

Soils which satisfy all four criteria are judged vulnerable to liquefaction or
significant strength loss. The Chinese criteria are often applied strictly with no
account taken of uncertainties in the measurements of the parameters of the
criteria. The U.S. Army Corps of Engineers and some major consulting firms
now use an error term when applying the criteria.

In connection with remediation studies for Sardis Dam (Finn et al., 1991),
the U.S. Army Corps of Engineers reviewed reports on the scatter in measured
index properties in their own laboratories over the last 30 years to determine the
likely range of variations in test data. In addition tests were also conducted on
samples of standard soils of low to medium plasticity in order to establish the
scatter in the data from the laboratory of the US Army Corps of Engineers
District responsible for Sardis Dam. These standard soils are used to check
comparability of testing procedures between different Corps of Engineers'
laboratories and private laboratories. As a result of these studies the following
changes in measured properties were adopted before applying the Chinese criteria
(ignoring the l iqu id i ty index):

• decrease the fines content by 5%
• decrease the liquid l imit by 2%
. increase the water content by 2%

These changes led to a substantial increase in the extent of liquefiable
clayey silt under Sardis Dam. Therefore, an investigation of Chinese procedures
was undertaken by Koester (1990). The Chinese determine the liquid l imit using
a fal l cone rather than the Casagrande device generally used in North America.
Using a standard Chinese fal l cone and following Chinese standard SD 128-007-
84, Koester (1990) showed that the fall cone gives a liquid l imit about 3% to 4%
greater than the Casagrande device. Further studies reported later by Koester
(1992) confirm the f indings regarding the l iqu id l i m i t .

On the basis of all the above studies the following changes in measured
index properties were f ina l ly adopted to account for uncertainty before
application of the Chinese cri ter ia:

• decrease the fines content by 5%
• increase the liquid l imit by 1%
• increase the water content by 2%

LIQUEFACTION IN SILTY SOILS 63

These error bounds may be considered typical of good practice and may be used
when more specific data are not available.

CASE HISTORIES

The previous sections deal primarily with procedures for estimating the
potential for triggering liquefaction. If triggering is likely to occur, then it
becomes necessary to assess the consequences of liquefaction and what remedial
measures to adopt. It is becoming more common in engineering practice to rely
on deformation analysis as well as on the traditional factor of safety approach to
evaluate the consequences of liquefaction and the options for cost-effective
remedial measures.

These uses of deformation analysis will be demonstrated by two case
histories from recent practice. The first case involves the evaluation of the
potential for flow deformations in a tailings dam. The second case describes the
analysis of the proposed nailing of the upstream slope of an embankment dam to
firm foundation soils by driving piles across a thin weak horizontal layer in the
upstream foundation.

ST. JOE STATE PARK TAILINGS DAM

Two tailings dams were constructed by the St. Joe Lead Company near
Flat River, Missouri, from 1911 to 1965. These dams are designated Original
Dam and Main Dam. When the mine closed, the entire processing facili ty was
donated to the State of Missouri. The dams are situated within the zone of
influence of the 1811-1812 New Madrid earthquakes. An assessment of the
seismic stability of these dams was conducted in 1990 and reported by Vick et al.
(1992). An idealized section of the Original Dam is shown in Fig. 8.

The liquefaction resistances of the materials in the dam against the design
earthquake were obtained using the liquefaction resistance curve developed by
Seed et al. (1985). The resistances so obtained were corrected for overburden
pressure and for the i n i t i a l static shear-stress ratio Ts,/a'v,, us ing the correction
factors K0 and K,, given by Seed and Harder (1990).

The post-liquefaction flow deformations of the Original Dam (Fig. 8)
were estimated using the program TARA-3FL (Finn and Yogendrakumar, 1989).
The analysis is based on a Lagrangian formulation incorporating an adaptive
mesh. The progress of deformations as the shear strength drops towards the
residual value may be observed by comparing the deformed shapes of the dam in
Figs. 9 and 10. Figure 9 shows the deformed shape when the undrained strength
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(1) Analysis by the seismic coefficient method will continue to be used
to determine the sliding and overturning stability of all concrete structures
The seismic coefficients listed' in table 1 should be- used for the
corresponding zones in Appendix A.

Table 1

Zone
0

I 1
2
3
4

Damage
None
Minor
Moderate
Major
Great

Coefficient

0.051 *9 —
o.io1
0.15
0.20

C^C

fta
(2) In addition to the stability analysis, a dynamic response type of

stress analysis should be performed for concrete structures of the project in
seismic zones 3 and 4 and in seismic zone 2 when the site-specific peak ground
acceleration for the design earthquakes is 0.15 g or greater.

b. Embankments and Soil Foundations. As a result of advances 1n the
state of the art in recent years, the seismic coefficient method, often
referred to as the pseudo-static method, is no longer regarded as being
appropriate for analysis of embankment or foundation response to seismic
loading. Therefore, its use for this purpose should be discontinued. In
general, embankments and soil foundations should be evaluated for instability
and/or excessive deformations under earthquake loading by:

(1) determining the types and spatial distribution of embankment and
foundation materials,

(2) determining in-situ or anticipated material properties, and,

(3) appropriate analytical techniques to evaluate liquefaction potential
and/or to estimate deformations, beginning with the more simplified methods,
and progressing as necessary to more rigorous, sophisticated procedures. For
existing structures, such an evaluation should begin with a review of
available as-built data. Where sufficient as-built data is lacking, or for
new structures, detailed field exploratory programs should be carefully
planned and executed. The results of an as-built data review, detailed field
investigations, and the seismological evaluation, will determine the
appropriate dynamic response and/or deformation analyses that should be
performed on the project. The evaluation described above for the analysis of
embankment and/or foundation susceptibility .to liquefaction or excessive
deformation will be performed for all projects located in seismic zones 3 and
4, and those projects in zone 2 where embankment or foundation materials exist
that are. suspect of being susceptible to liquefaction or excessive
deformation. Such evaluation and analysis should also be performed regardless
of the seismic zone location of the project, where capable faults or recent
earthquake epicenters are discovered within a distance that may result in
damage to the structure. Defensive design features should be incorporated
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EFFECTS OF FINES CONTENT ON LIQUEFACTION RESISTANCE

Non-Plastic Fines

The data in Seed's resistance chart (Fig. 2) shows that the resistance to
triggering liquefaction can be substantially increased by the presence of fines.
This increase becomes relatively more important at the lower penetration
resistances. These findings from field experience have spurred an interest in the
effects of fines content on liquefaction resistance and residual strength. Many
laboratory studies have been conducted, primarily on reconstituted sand samples
in which various percentages of fines have been incorporated. In spite of these
studies, there still appears to be considerable confusion about the effect of fines
on liquefaction resistance. The confusion arises from the different ways in which
comparisons are made of the liquefaction resistances of sands with various
percentages of fines.

Seed et al. (1985) reviewed sites that did and did not liquefy during
earthquakes where the fines content was greater than 5%. They found that for
the same penetration resistance the liquefaction resistance increased with
increasing fines content (Fig. 2). The field data in Fig. 2 shows a strong
dependency of liquefaction resistance on fines content. In the case of the field
data, for the same normalized penetration resistance (N|)60 the liquefaction
resistance increases with increasing fines content.

What the soils being compared have in common, in this case, is the (N,)60

value. If the basis for comparison is changed the conclusion may well be
different. For example, Troncoso (1990) compared the cyclic strength of tailings
sands with different silt contents ranging from 0 to 30% at a constant void ratio.
On this basis of comparison he found that cyclic strength decreased with
increased silt content (Fig. 7). Kuerbis and Vaid (1989) studied the effects of
fines using samples deposited in a manner that replicated field deposition
conditions. They found for the sand tested that up to 20% fines could be
accommodated within the sand skeleton and that samples with the same sand
skeleton void ratio had the same cyclic strength for fines content less than 20%.

The different conclusions about the effects of fines on liquefaction
resistance arising from the different comparison criteria are summarized in Table
2.

Another way of looking at the field data is to note that the penetration
resistance of silly sands is somewhat lower than for clean sands at the same cyclic
strength. Corrections based on the curves in Fig. 2, can be applied to the (N,)60

surcd in the silty sands and then the curve for clean sands may he used

5 IO 50 100
Number of Cyc les .N

500

Fig. 7. Variat ion in cyclic strength with fines content (Troncoso, 1990).

Table 2. Effects of Fines on Cyclic Strength.

Criterion of Equivalency Clean
and Silty Sand

1. Same (N,)6o

2. Same gross void ratio

3. Same void ratio in sand skeleton

Effect of Fines on
Cyclic Strength

Increase

Decrease

No change while fines content can
accommodated in sand voids

be

to determine cyclic strength for the corrected (N,)60 vaJue. Such corrections have
been widely used.

If the fines are plastic, liquefaction criteria based on field data from
Chinese earthquakes should be taken inio account (Wang, 1979) in determining if
the soil will liquefy.

Plastic Fine-Grained Soils

Liquefaction potential of weak clays is usually determined using the
Chinese criteria developed by Wang (1979). These criteria are:
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SUMMARY OF GEOTECHNICAL INVESTIGATIONS
SILVER CREEK TAILINGS SITE

STUDY NO. BORINGS/TYPE SAMPLES TESTS CONDUCTED

CDM/Geotek, 1979 13/Auger (Locations shown
on Sheet 1 of CDM report)

Std. split spoon; Shelby
tube

Boring logs; SPT blow counts; field
permeability; ground water levels in
borings (no piezometers); in-place density
and moisture content; gradations; undrained
shear strength tests (unconfmed
compression, unconsolidated-undrained
triaxial compression, and laboratory vane
shear).

D&M, 1981(Aug) 5/Auger (Locations of B-9
through B-13 shown on
Plate 2).
Piezometers installed in all
borings.

Std. split spoon; D&M "D"
sampler; Bulk samples from
borrow pit near ponds

Boring logs; SPT blow counts; USCS
classification; in-place density and moisture
content; gradations; Atterberg limits;
specific gravity; pH; soluble sulfates;
compaction; shear strength tests (direct
shear, unconsolidated-undrained triaxial
compression); laboratory permeability;
piezometer readings taken between June-
July, 1981.

D&M, 1981(Oct) 13/Auger* (Locations of B-
14 through B-26 shown on
Plate 1).
'Except B-17 used rotary
drilling with casing.

Std. split spoon; D&M "U"
and "D" samplers; Bulk
samples from 3 borrow pit
locations (shown on Plate
1).

Boring logs; SPT blow counts; USCS
classification; in-place density and moisture
content; gradations; Atterberg limits;
specific .gravity; compaction; shear strength
tests (direct shear, unconsolidated-
undrained and consolidated undrained
triaxial compression); laboragory
permeability; consolidation.
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Argentine Seep Constructed Wetlands
Aerobic Ponds Sludge Accumulation

Average Flow (gpm)
Maximum Iron Concentration (mg/l)
Iron removal (ppd)
Iron Hydroxide removed (ppd)

Aerobic Cell Volume (acre-ft)

Aerobic Cell Volume (cf)
Assumed Usable Percentage
Usable Storage Volume (cf)

40

22.9 Use maximum of Iron-T for samples
11.00 Assume complete removal of all iron
21.01 Assume all iron removed converted to iron hydroxide

1.6 upstream cell only
69696

80 assumes cell is functional with only 20 % of volume
55757

Assumed range of percent by weight sludge of three to ten.
Minimum Weight % solids: 3

Iron Sludge Volume Generated (cf/d): 11.2
Yearly Sludge Volume produced (cf): 4097
Storage life of aerobic cell (yrs): 14

faximum Weight % solids:
Iron Sludge Volume Generated (cf/d):
Yearly Sludge Volume produced (cf):
Storage life of aerobic cell (yrs):

10
3.4

1229

45



Argentine Seep Constructed Wetland
Anaerobic Cell

Parameter Values and Criteria Requirement
Minimum Retention (hrs) - HRT 72
Assumed Media Porosity (%) 70
Permeability- k (cm/s) 0.0002
Allowable Gradient - i (f/f) 0.5
Allowable metals loading - grams/cubic meter/day 3

Media Thickness (ft) 3.5
Flow (gpm) 40
Metals Concentration (Total Zn & 25% Fe, mg/l) 20.75

Flow (cfs) 0.09
Flow/day (af) 0.18
Permeability (ft/day) 0.57

Area requirements for treatment retention time criteria
Volume voids reqd (af) 0.53
Volume Media rqd for retention (af) 0.76
Area reqd for retention (ac) 0.22

Area requirements based on permeability
Head reqd (ft) by permeability 1.75
Area reqd for permeability (ac) 0.62

Volume voids provided (af) 1.53
Volume media provided (af) 2.18

Area requirements based on metals loading
Metals Applied g/day 4521
Media Volume Reqd (cy) 1971
Media area (ac) reqd for metals 0.35

Results
Area Reqd (ac) 0.62
Head reqd (ft) 1.75
Media volume if vertical sides to base area (cf) 95060
Media Volume Provided in Pond configuration (cf) 75000
Hydraulic Retention Provided (hrs) 163.7

Hydraulic Retention Provided (days) 6.8
Metals Loading - grams/cubic meter/day 2.13



Argentine Seep Constructed Wetland
Anaerobic Cell Life Calculation

wetland life (yrs) = organic matter, kg/(metal loading, kg/day X 2.5) X percent organic matter available/365 days per yr

substrate = 19.2 kg/cf
substrate (kg) 1440000
percent organic matter 30
organic matter (kg) 432000

1. Maximum historic loading: Assume 75 % of iron is removed in aerobic wetland, that zinc will be
treated in the anaerobic cell, and that manganese will pass through the anaerobic cell untreated.

zinc (mg/l)= 15
manganese (mg/l) = 5.75

metal loading (kg/day) 4.52
min max

organic available (%) 25 50
calculated life (yrs) 26 52

2. Average historic loading: Assume all iron is removed in aerobic wetland, that zinc will be treated in
tl̂ fcnaerobic cell and that manganese will pass through the anaerobic cell untreated.

zinc (mg/l)= 5.6

metal loading (kg/day) 1.22
min max

organic available (%) 25 50
calculated life (yrs) 97 194



B6 TAILINGS VOLUME,
AND ASSAY DATA



2li t-tORfH UNDtN smn CORJfZ. COLOKAOO 81371 FHONt, 303-5AS-U96

Anaconda Copper Co.
. September 5, 1980

Volumes for Silver Creek, Columbia and Swan Millsilc Sett l ing Ponds

Pond #

1

2

3

4

near Rico, Colorado

Silver Creek /•fy£.c,e/^-r4f^B. /n

Vol. including dikes

266,422.54 C.Y.

18, 184. 90. C.Y.

45,666.17 C.Y.

12,338.32 C.Y.

It-i. 77A 1 i-sfls(s> $J

Vol. without dikes

156,380.68 C . Y .

8,037.91 C .Y.

15,036.70 C .Y.

2,175.79 C . Y .

Columbia

44,932.5 C .Y.

Swan

15,078.76 C.Y.

Frcdric P. Thomas, PE-LS
Colo. Reg. No. 6728

6728
^7 ,?/



ANACONDA Copper Company
Division of The ANACONDA Company
Denver, Colorado

MADE BY DATE CHECKEDBY_ DATE.

-T-T-H-M-ll !-ii-m-

.» ' W- H>. -^ V

-1 ,.j M i L,
Dl..:....i..lj..I.:..(..:
I i , I i i ! ' M '|. , . . .__- ....,. L........... T..

LL.1. J..j.l.J._. . . . . . . _ . _
_Ll..L.J..U_i_L.tJ_...Lu_~

\jT.jO.T.k<
4-i-t-tH-
- - - -

] 14. j.j.i J
: .u.g o . .
r—fnun—t-^

_..L.J_i..Q.j.i.
_!..! 1.1 J .L! !..!..' .

-i I..L.I.1.!i i I i • ,



ANACONDA Copper Company ^
Division of The ANACONDA Company
Denver, Colorado
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ANACONDA Copper Company Internal Correspondent

Dale: October 3, 1980

To: Carla Stout

From: Phillip R. Engelhardt

Subject: Head Assays of Samples f rom Rico, Colorado

A total of 30 samples from Rico, Colorado were received at
the Tucson research center on August 7, 1980 and given the
designation 80-131-1 through 80. These included samples
from the Silver Creek, Columbia and Swan properties.

These samples were dried and prepared for assaying and
further test work. Composites of the samples will be made
and these will be assayed for beryllium.

The attached table lists the samples by our l\RD number
followed by ycrur location designation. The samples were all
assayed for silver, gold, lead and zinc.

<£r~*s^i*-'*

PHILLIP R. ENGELHARDT

PRErsm

Attachment

pc: WBDavis
BLVancu
JSuttie



ASSAYS OF RICO, COLORADO SAMPLES

•2, o\

HRD No. Location No. oz/ton Ag oz/ton Au Pb Zn

80-131-1
80-131-2
80-131-3
00-131-4
00-131-5
80-131-6
80-131-7
80-131-8
80-131-9
80-131-10
80-131-11
80-131-12
80-131-13
80-131-14
80-131-15
80-131-16
80-131-17
80-131-18
80-131-19
80-131-20
80-131-21
80-131-22
80-131-23
80-131-24
80-131-25
80-131-26
00-131-27
80-131-28
80-131-29
80-131-30
80-131-31
80-131-32
80-131-33
80-131-34
80-131-35
80-131-36
80-1 31 -.37 .
80-131-38
80-131-39
80-131-40
80-131-41
80-131-42
80-131-43
80-131-44
80-131-45
80-131-46
80-131-47

Swan 201A?
Swan 201B.sVA™
Swan 202 <**
Swan 203A
Swan . 203B
Swan 204
Swan 205
Swan 206

. Swan 207 <Aji-
Swan 208
Swan 209
Swan 2107 .
Swan 210A_>yu'rv

Swan 211
Swan 21 IB AJS^QOG*
Swan 21 2A
Swan 21 2B
Swan 213
Swan 214
Swan 215
Swan 216
Swan 217
Swan 218
Swan 219
Swan 220
Columbia 101
Columbia 102-9 1/2
Columbia 102-17
Columbia 103-14
Columbia 105-14
Columbia 106-17
Columbia 107-11
Columbia 108-11 1/2
Columbia 109-10
Columbia 110-10
Columbia 111-11 1/2
Columbia 112-14 1/2
Columbia 113-10
Columbia 114-10
.Columbia 115-55
Columbia 117-10
Silver Creek 2-E.
Silver Creek 2-F
Silver Creek 3-U .
Silver Creek 3-E
Silver Creek 4-D
Silver Creek 4-E

0.46
0.90

.0.32
1.46
2.58
0.38
1.32
0.78
0.16
0.54
2.28
0.44
0.98
0.84

«* 1.84
0.98
0.62
0.84
1.93
0.85
0.96
0.98
1.09
5.17
0.11
0.94
1.52
1.52
0.84
0.64
0.76
0.92
0.70
0.66
1.04
0.78
0.60
0.70
0.96
0.60
0.60
0.75
1.34
0.82
1.40
0.68
1.20

'<0.005
<0.005
<0.005
0.006
0.010

<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
0.006
0.005
1.09 O.\0'
0.015

<0.005
0.007
0.006

<0.005
<0.005
<0.005
0.006

<0.005
0.006
0.010
0.006
0.006
0.006
0.008
0.006
0.010
0.006
0.008
0.006
0.010
0.006
0.010
0.010
0.006
0.008
0.010
0.006
0.008
0.002
0.010

0.61
1.33
0.61
2.31
2.14
0.74
1.81
1.46
0.64
1.25
1.08
1.39
1.93
0.52
4.83

11 2.22
0.69
1.72
1.72
0.92
2.56
2.31
1.72
0.74

<0.01
0.71
0.88
0.34
0.83
0.61
0.61
0.98
0.92
1.01
0.77
0.73
0.44
0.81
0.61
0.61
0.78

1.07
0.51
1.11
0.66
0.51

0.30
0.87
0.42
1.46
1.86
0.52
0.89
0.75
0.38
0 .47
0.81
0.53
1.56
0.69
1.96
0.97
0.55
0.54
0.94
0.50
0.53
0.73
0.33
0.47
0.01
2.32
1.27
1.08
0.90
0.77
1.84
1.08
0.83
1.11
2.35
1.85
0.55

• 0.69
1.31
1.31
0.87

1.38
0.95
1.13
1.51
0.62



ASSAYS OF RICO, COLORADO SAMPLES (cont inued)

MRD No- Location_No._ oz/ton Ag oz/ ton Au % Pb ^_Zn

80-131-48 Silver Creek 5-C 1.76 0 noft nm i ->r
80-131-49 Silver Creek 5-D 1.2 0 0 0 6 S'ai 'fi?
80-131-50 Silver Creek 5-E 1.22 0 0 0 8 SI? V?
80-131-51 Silver Creek 6-B TJ4 0 0 0 6 ?1? '«?
80-131-52 Silver Creek 6-C 0.80 Ho°6 o! .'
80-131-53 Silver Creek 6-D 1.00 0 008 n RR i n
80-131-54 Silver Creek 7-C 0.91 0 022 SI? i'il
80-131-55 Silver Creek 7-D 1 16 0 008 o 'so ?'n7
80-131-56 Columbia 116 0. 2 0 002 2 *64 n'?
80-131-57 Silver Creek 8 - C ' . 1 0 8 < 0 0 0 5 ? 1 a ?' iQ
80-131-58 Silver Creek 8-E#l 094 < 0 0 0 5 0*93 '??

88S"i3i11o ?i!ver ?eej s-EI2 °-56 <o:SSs5 : :80-131-60 Silver Creek 9-B 1.16 <0 005 17? i QT
80-131-61 Silver Creek 11-C .08 < 0 0 0 5 o 's7 '?n
sS'l̂ 3!1^ ,Si]-- ^reek 11-D ?;?? <S:S ^ !
IS'a'S Si ver Creek ll-E 1.22 0.008 1.11 1.82
80-131-64 Silver- Creek 2-E 1 16 0 OOR 117 i nn
80-131-65 Silver Creek 11-5C K02 S"S§6 0*95 Ifi
sS'slI? Silver Creek 11-5D-5 1.12 X ?.'? JJJ
80-131-67 Silver Creek 2-C 1 16 0 onfi n ^ n PA
80-131-68 Si lver-Creek 12-D 088 < O o S s ?'nn ?1n
80-131-69 Silver Creek 12-E 1.76 0008 2'§2 \?7
SS'iaili ^ver^]2-5^ o.846 <g;SS • ?; ;
80-131-71 Silver Creek 13-0 0 92 <0 nns i 9/1 i Q/I
80-131-72 Silver Creek 13-E 092 <o6§5 1 'PR
80-131-73 Silver Creek 14-D 0 68 <0 005 nil I'M
I°-}1}-771 Silver Creek 14-E °Q% ^f, ; ;
80-131-75 Silver Creek 16-E 1 04 <0 ons id? i ci

sTnll; v!ver
 r

CreeMJ-E '-°° <°™ si '»iftli:™ !!:? ̂ e : ]-S :S'Sg f-?f ?•"
80-131-79 Silver Creek 98 084 <o'M5 J1? 1,
80-131-80 Silver Creek 99 o.lo ^O.ool ?!o! JiJg



SKYLINE LABS, INC.
SPECIALISTS IN EXPLORATION GEOCHEMISTRY

12090 WEST 50TH PLACE • WHEAT RIDGE. COLORADO 80033 • TEL.: (303) 424-7718

REPORT OF ANALYSIS

JOB NO. DBZ iS6
FEBRUARY ii, 1V80

Anaconda Company
Attn: Larry Barrett
555 i7th Street
Denver, Colorado 80217

Ks

Analysis of 24 Tailing Sawples

ITEM

1
2
3
4
5

6
7
8
9

10

ii
12
13
14
i5

16
17
18
19
20

21
22
23
24

SAMPLE h

TP-Oi
TP-02 .
TP-03
TP-04
TP-05

TP-06
TP-07 .
TP-08
TP-09
TP-10

TP-ii
TP-12
TP-13
TP-14
TP-15

TP-16
TP-17
TP-iB
TP-19
TP-20

TP-21
TP-22
TP-23
TP-24

Ag
iQ . <pp f t )

15.
14.
5.2
2.2
4.8 .

7.8
15.
22.

.6
40 .

26.
20 .
28.
38.
17.

28.
.8

8.6
24.
ii .

2.8
2.2
2.

.8

Cu

.073

.051

.13

.014

.018

.017

. 04

. 077

. 0 0 4

. 066

.045

.025

. 095

.019

.036

. 17

. 009

.025

.077

. 115

. 0 0 8

. 0 0 8

.013

. 0 0 7

Pb

.49

.595

.74

.068

.325

. 043

.72

.655

.014
i.35

i.i
i.05

.655
2. 05

.535

1.15
.013
.23
.6
.435

. 046

.033

. 056

. 005
&

/) Cd

Zn

i.8
i . 15
1.55

4 4 f' i \ ' \

;475 C«.ii<*-^''«**-\)

,13' <><W,v^

1.3
.66
.16 £<a-\l «•*"'<**«•>}

2.15

i .6
1.75
1.9
i.S

.95

1.3
. 082 <r*if"->"'fc^\)

A * _ C / II N
( *lo3 (_ *x Mi*.u'.£v*-'y

i .3
.62 £«.llfc.ui'u."'v;

.115 C^ll"^^i-^-j

.093 co-!''<-^i-'*or^(,i

.ii ^^ULtv.'l̂ l

.019 CaJ''"-i"?"^>

UAA.\. U (//^

Gordon H.
/ Manager

•JanSicklf.



BONDAR-CLEGG INC.

W. CEDAR OR. LAKEWOOO. CO. 8O22S PHONE: 983-1-303 TELEX: -35-633

Geochemical Lab Report
F.iraninn Cu.Pb.Zn.A);; llol Aqua KC-RJJ

Au; Fire Assay & Hot Aqua Rcgiii
Method Atomic Absorption

Report No - 22') I '-O.

Anacoiidj Coppor Co •

Fraction Used . Date i i p r i l 2 4 , 19_ 60

SAMPLE NO.

TP-25

26

27

28

29

31

32

33

34

35

36

>"~ . J 37

x^-Y 38

39

40

41

42

43

44

45

46

47

48

$<LvrtW>9

50

51

52

53

54

55

Cu
ppm

308

540

750

820

600

420

315

269

740

285

465

137

67

590

480

339

510

1085

655

540

LUOO

710

355

139

141

258

605

615

480

1060

Pb
ppm

4600

18500

5600

1175

18750

5800

7500

6200

3800

5400

3200

860

330

10 100

6750

5900

13000

5700

2400

2850

G20000

8000

8400

430

390

780

11750

8200

4300

8100

Zn
ppm

7000

20000

19800

15200

15600

11550

8550

8000

20000

13750

1 1000

1175

675

16200

20000

18700

15850

9600

7200

9050

20000

9200

8900

695

860

2100

17700

120000

20000

20000

Ag
ppm

19.

45.

88.

51.

13.

29.

23.

19.

52.

20.

22.

8.2

2.4

24.

24.

23.

32.

21.

15.

13.

74.

2f).

23.

2.0

11 .

3 1 .

45.

35.

20.

55.

Au
ppb

45

70

130

300

30

190

160

80

190

140

265

80

20

185

155

175

175

125

60

110

U5

90

140

35

25

90

230

205

105

140

R E M A R K S

m i <&. /c'
VH / © 20'

p(i i Q i>d
V)\ I ® 4o
M^ & 5*
Vl\ '6 &2o'
Dt-l -< &^
DH 3 & 3o'
M3 Q 2.S
r>\\2 <£> 4o'

t^\ 1 © 7o'
DJi 3 Q 7^ '
DD 3 ® &0'
DM4 © Zo7

DMf &> T^C
H^4 © ^

_fjjj4- © 4-r'
:DW^ <& s.cx

D//-9- <® SS-SZ£-

'DM 4- & £&

p-H-r <D /^~

W?G> 2^

D-HC. v£> 4o

ftx .=: (& 7c)
V/U-,(«) z.
T>U-£(d> 4
'bit ^3 A?
^ H t f t ^
viu£ £1
^UZOtf



BONDAR-CLEGG INC.

Report No. - 229
Geochemical Lab Report

I'.,,,,.. ND

SAMPLE NO.

TP-56

57

58

r/p£-^^v 59

60
"*" ' ^j>a~^ 6i

'•>*>" 62

'>^^ 63

64

65

66

;#""•— 67

69

"* ir**^ill^^ 70

Cu
ppm

620

845

470

108

1100

51

32

93

1675

364

373

31

182

33

Pb
ppm

6200

10500

16000

240

4300

175

110

r>60

2500

1720

2600

120

1475

100

0.t,Vl

Zn
ppm

19800

8500

10600

470

9200

475

340

1425

C 20000

14000

3750

375

4200

165

/./sk

A&
ppm

28.

34.

29.

3.4

17.

1.6

0.6

2 . 2

66.

16.

12.

0.4

4.8

0.4

O.f{, %
/'*

Au
ppb

60

53

105

70

80

5

10

25

120

100

65

5

20

5

R E M A R K S

W& & "^

P#£ & ^

&//£& -4-

Pi £''-'?> "::":

VU7& IS
T>r, */•& ^
r;lin®/<r.
bitf & ̂ £T. .
Dr! J&& "Z-O

DM I&& $£
Wl /( & ^
D// /.' & r.r
-Ji-l /2.& fO
DH J2&£

G denotes greater than.
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Walsh Environmental Scientists and Engineers, Inc

PRIVILEGED AND CONFIDENTIAL

EXECUTIVE SUMMARY

A Phase I Environmental Site Assessment (ESA) with limited water and soil sampling was
conducted on approximately 3,000 acres in and near the town of Rico, Colorado in Dolores
County, Colorado. Based on information obtained during the Phase I ESA, a Phase n ESA
was conducted on selected properties within the study area. Rico is located in the southwest
comer of the state in the San Juan Mountains. The properties assessed are located between
latitudes 37° 43' 45" and 37° 40' and longitudes 108° 00' and 108° 3' 45".

The Phase n sampling was conducted to obtain information on the metals concentrations in
soil at the various map units. Special emphasis was placed on characterizing map units such
as waste rock piles, mine tailings, and fill material that may contain elevated concentrations
of metals. Many of the parcels studied were made up of more than one map unit. There-
fore, if a sample of waste rock was taken from a property that contained waste rock, fill, and
native soil, the sample may not be indicative of the metals concentration on the entire prop-
erty. This preferential or selective sampling may result in the reporting of values for some
properties which are significantly higher than values that might be obtained for those prop-
erties if employing randomized or grid sampling. This approach was considered most appro-
priate to aid counsel and the client in evaluating the risks of potential environmental liability
associated with the parcels included within the scope of this ESA.

A records review, interviews, aerial photograph interpretation, a visual site inspection, and
soil sampling indicate that some properties within the study area have been impacted by past
mining activities. Some properties within Rico have also been impacted by underground
storage tanks (USTs) at or near the properties, mine waste used as fill material, hazardous
substances on the property, and suspect asbestos in buildings.

The properties studied were ranked as high, medium, or low risk based on the map unit,
site-specific sampling, and a subjective assessment of the risk relative to other properties
within the study area. Map units with a high ranking include the following:

alluvium mixed with mine waste material (Al/MW)
alluvium mixed with mill tailings (Al/T)
acid mine drainage (AMD)
clinker/fill/alluvium (C/F/A)
contaminated mine drainage (CMD)
clinker with mine waste (C/MW)
dump debris (DD)
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disturbed soil (DS)
fill material (F)
fill material mixed with mine waste (F/MW)
fill material mixed with mill tailings (F/T)
leaking UST sites
mine waste spoils (MW)
mine waste and borrow areas (MW/BA)
slag mixed with mine waste (S/MW)
tailings impoundments (TP)
wetlands mixed with tailings (WUT)
wastewater ponds (WWP)

These areas were ranked as high risk due to elevated metals concentrations in mine waste
materials or due to other environmentally significant impacts (e.g., USTs). Rankings of
areas mapped as native soil (map unit NS) and wetlands (WL) were dependent on soil analy-
tical data, soil type, and proximity to high risk areas.

The key findings of the investigation are listed below.

• There are numerous mine sites within the study area where waste rock and tailings
are evident. There is visible contamination downgradient of some of these sites
where stormwater has transported mine wastes off site. Seepage from the mill site
on Silver Creek is also visibly impacting the creek. The Colorado Department of
Public Health and Environment (CDPHE) has not issued stormwater discharge per-
mits for any of these mine sites.

• The analytical data from limited selective sampling indicate that concentrations of
lead up to 12,000 milligrams per kilogram (mg/Kg) are present at some properties
within the study area where fill material, mine tailings, waste rock, and slag are
visible. Samples from these areas were selected to characterize the mapping units
which were suspected to have elevated metals concentrations. Samples taken from
properties that appeared to have native soil contained lead concentrations ranging
from 62 mg/Kg to 9,300 mg/Kg with a mean value of 858 mg/Kg. Soil samples
from some properties, especially in the southeast portion of the study area, did not
contain elevated concentrations of lead. Samples in these areas contained lead con-
centrations of 62 mg/Kg to 260 mg/Kg which is well within background levels for
lead in soil. Properties ranked as low risk have soil lead concentrations of less than
400 mg/Kg.
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• The Rico-Argentine site (as described in the U.S. Environmental Protection Agency's
(EPA) Site Investigation Prioritization (SIP), Rico-Argentine, Rico, Colorado, dated
October 11, 1994 (URS, 1994) which is included as Appendix J) is currently under
study by the EPA. The Rico-Argentine Mine was identified in 1984 as being a
potential environmental problem, and a site inspection was conducted at that time.
EPA is reportedly planning on conducting an Expanded Site Inspection (ESI) of the
Rico area (as defined by the EPA in the SIP) that will include sampling of residential
soils, drinking water wells, surface water and sediment in Silver Creek and the
Dolores River, and sampling of potential source materials. This ESI will be
conducted as part of the Comprehensive Environmental Response, Compensation, and
Liability Act process of determining if the Rico-Argentine site (CERCLIS ID No.
980952519) should be included as a Superfund site on the National Priority List
(NPL). Following completion of the ESI, the site will be scored using the Hazard
Ranking System. Sites scoring above 28.5 using this system are placed on the NPL.
Additional studies (Remedial Investigation and Feasibility Study) are then conducted
prior to cleanup of such sites. The current expanded study was triggered because of
high mercury concentrations in downstream reservoirs on the Dolores River.

• A waste pond located in a tailings area on the south side of Rico appears to intermit-
tently overflow and mine tailings are discharged to the Dolores River during overflow
periods. Visible contamination is evident in the drainages downgradient of this pond.

• Fill material on Lots 36 to 40, Block 1 was composite sampled and analyzed using
theToxicity Characteristic Leaching Procedure (TCLP) methodology for metals. The
sample extract contained 21 milligrams per liter (mg/L) lead and the regulatory level
for characteristic hazardous wastes is 5 mg/L. Four composite samples for total lead
were taken on these lots. The_sample from Lots 36 to 38 (fill, waste rock, and tail-
ings) contained 1,500 mg/Kg lead; the sample from Lots 39 and 40 (fill, waste rock,
and tailings) contained 7,700 mg/Kg lead; and two samples taken from Lot 40 (native
soil with some fill) contained 830 mg/Kg and 230 mg/Kg lead.

• Soil samples taken from near the septic tanks and leach line at the Assay Building
contained concentrations of metals generally higher than those from a background
sample taken near the Assay Building, but within the range of concentrations found
in other samples taken in the Rico area. The soil excavated from around the septic
system was analyzed using the TCLP methodology and this sample was found to con-
tain metals concentrations below the regulatory levels used to determine if a material
is a hazardous waste.
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• The analytical data from the former highway department facility show that petroleum
hydrocarbon contamination is present in a limited portion of the soil at the property.
The total volatile hydrocarbon (TVH) and total extractable hydrocarbon (TEH) con-
centrations in the soil near the tank piping exceed the CDPHE Remedial Action Cate-
gory HI regulatory levels (500 mg/Kg TVH/TEH). The TEH and TVH concentra-
tions at the base of the tank excavation were well below the regulatory levels. The
TCLP metals concentrations were also below the regulatory levels.

• There is one 55-gallon drum of unknown materials stored at the former highway
department property.

• Lot 1, Block 1 is a reported leaking UST site. The CDPHE file for this facility in-
dicated that soil contamination (288 mg/Kg total petroleum hydrocarbons) was detect-
ed at the time two USTs were removed from the site. The extent of impacted soil
and potentially impacted ground water has not been determined.

• Several suspect asbestos-containing materials were identified in the buildings included
in this study.

• Several chemical containers were found in the Assay Building including methyl iso-
butyl ketone; 1,1,1-trichloroethane; acetone; and potassium ferrocyanide.

• A 55-gallon unlabeled drum that reportedly contains kerosene is stored in the Burley
Building.
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PHASE I AND PHASE H ENVIRONMENTAL SITE ASSESSMENT
RICO, COLORADO

1.0 INTRODUCTION

This report presents the findings of a Phase I Environmental Site Assessment (ESA) con-
ducted on approximately 3,000 acres of land in and near Rico, Colorado and Phase II ESA
sampling conducted on selected properties within the study area. This assessment was con-
ducted by Walsh Environmental Scientists and Engineers, Inc. (WALSH) at the request of
Rico Renaissance, L.L.C., formerly known as Rico Properties, L.L.C., and its legal
counsel. The objective of this assessment is to provide information regarding the
environmental condition of the subject properties prior to possible acquisitions, so as to assist
legal counsel in advising Rico Renaissance, L.L.C. The information developed regarding
environmental conditions is intended to aid Rico Renaissance, L.L.C. in its evaluation of
properties for possible acquisition.

The Phase I ESA consisted of a review of available city, county, state, and federal docu-
ments; examination of historical and recent aerial photographs; interviews with local resi-
dents and agencies; a visual inspection of the properties of interest; and limited soil and
surface water sampling. The mining claims and properties within the town were mapped
based on soil type. The properties studied were then ranked as high, medium, or low risk
relative to other properties within the study area. The ranking was based on the map unit
and site-specific sampling. Using the information from the Phase I ESA, Phase II studies
were conducted at several of the properties in the study area because of site-specific environ-
mental concerns. Listings of the contacts made for conducting this ESA are included in
Table 1 and Appendix A.

The Phase II sampling was conducted to obtain information on the metals concentrations in
soil at the various map units. Special emphasis was placed on characterizing map units such
as waste rock piles, mine tailings, and fill material that may contain elevated concentrations
of metals. Many of the parcels studied were made up of more than one map uni t . There-
fore, if a sample of waste rock was taken from a property that contained waste rock, f i l l , and
native soil, the sample may not be indicative of the metals concentration on the entire prop-
erty. This preferential or selective sampling may result in the reporting of values for some
properties which are significantly higher than values that might be obtained for those prop-
erties if employing randomized or grid sampling. This approach was considered most appro-
priate to aid counsel and the client in evaluating the risks of potential environmental liability
associated with the parcels included within the scope of this ESA.
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The procedures used in conducting this Phase I ESA meet or exceed the American Society
of Testing and Materials (ASTM) Standard E-1527-93 for performing Phase I ESAs as
adopted on March 15, 1993 (ASTM, 1993), with one exception. Section 11.5 of ASTM E-
1527-93 requires that the report of the Phase I ESA shall include "the environmental pro-
fessional's opinion of the impact of recognized environmental conditions in connection with
the property." At the client's request, WALSH has not included such opinions in this report.

2.0 SITE DESCRIPTION

2.1 Site Location and Description

The study area is located in southwest Colorado in the San Juan mountains and includes
developed and undeveloped properties in the town of Rico and numerous mining claims out-
side the town limits. The general area studied is shown on Figure 1A. The site is located
between latitudes 37° 43* 45" and 37° 40' and longitudes 108° 00' and 108° 3' 45".

According to the Dolores County Assessor's office, the properties studied are owned by Rico
Development Corporation. The prior owner of the properties was Anaconda Minerals Com-
pany. The properties are mostly bordered by national forest lands except for properties
within the town limits.

2.2 Regional and Site Geology

The study area lies within the Rico Mining District which is near the east end of Dolores
County, Colorado in the San Juan Mountains. The majority of town sits on fan deposits and
mineralized sedimentary and igneous rocks. The area east of town is made up of talus and
slope wash, and the northeast portion is composed of sulfide-rich sedimentary and igneous
rocks. The west portion of the study area is composed of talus and slope wash, and sedi-
mentary and igneous rocks. Surficial material south of town is predominantly of talus and
slope wash, torrential fans, and landslide deposits. Alluvium occurs along the floodplains
of the Dolores River (U.S. Geological Survey, 1975).

2.3 Aerial Photograph Review

Available historical aerial photographs from 1976 and 1992 were reviewed. The 1992 photo-
graphs were available in stereographic pairs allowing three-dimensional viewing of the area.
The 1976 photograph was in color.
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The 1976 photograph shows numerous mining sites where waste rock spoils and mine tailings
were visible. The photograph also shows the Rico-Argentine Mine's water treatment ponds
located north of Rico. These ponds discharge to the Dolores River. A sulfuiic acid manu-
facturing plant is located just north of these ponds and a large area of dead trees is visible
just east of the plant. There are several above-ground storage tanks (AGSTs) associated with
this plant. Another set of ponds associated with the Rico-Argentine Mine are visible along
Silver Creek, east of Rico.

The 1992 photographs show the area much as it appears today. Tailings impoundments,
numerous mine waste spoils, and wastewater ponds at the Rico-Argentine Mine sites on the
Dolores River and Silver Creek are still evident; however, the sulfuric acid plant is gone.
The tree-kill area is still visible although new tree growth is evident in this area.

3.0 PUBLIC RECORDS REVIEW

An environmental records search of several pertinent agency records was conducted. The
search focused on properties within an area 1.5 miles north, 1.5 miles south, 1 mile east,
and 1 mile west of the center of Rico. Table 1 lists the records searched.

3.1 Federal Records

3.1.1 Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA) Sites

CERCLA provides a system for prioritizing existing areas of known contamination for
remediation. The U.S. Environmental Protection Agency (EPA) ranks the CERCLA Infor-
mation System (CERCLIS) sites according to risk based on the Hazard Ranking System
score. Higher risk sites are placed on the National Priority List (NPL) and these sites are
then considered Superfund sites.

There is one listed CERCLIS site within the study area: the Rico-Argentine Mine located
1 mile north of Rico. The EPA file for this facility was reviewed and there were several
reports on file pertaining to studies conducted at the mine. Various studies were completed
throughout 1984 and 1985. Elevated concentrations of metals in water (beryllium, iron,
manganese, and zinc) and sediment (arsenic, cadmium, copper, iron, lead, manganese, and
zinc) were detected in the samples taken; however, drinking water standards were not ex-
ceeded in any of the samples. In 1985, EPA determined that no further action was required
at the site.
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TABLE 1 LIST OF AGENCY SOURCES

Source: Category : ,:

National Priority List

CERCLIS

State Superfund

RCRIS Generators
RCRA Corrective
Action
RCRA TSDs

Underground Storage
Tank (USTs) Leaks

Registered USTs

Landfills

ERNS Spills

Specific Source ' :. .

CERCLIS Site Event List

CERCLIS Site Event List

CDPHE list of private cleanup
sites

Facility List
Corrective Action List

TSD Notifiers List

Old List -
(leaks listed through 9/30/90)
Old List (10/90 to 12/31/92)
Updated List (1994)
Trust Fund List

State UST List

CDPHE Current Landfills
Data-base
CDPHE Historic Database

Federal ERNS List

'Search '̂..'.,'.:;'.:
/Distance -Xif.-:-

1 mile

1 mile

1 mile

•djteent lilei
1 mile

1 mile

1/2 mile

1/2 mile
1/2 mile
1/2 mile

tdjicent litet

1/2 mile

1/2 mile

site only

Updated by :

.•Source •':•;.;••;;;:.•' '

5/13/94

5/13/94

undated

5/16/94
5/24/94

5/16/94

10/90

2/94
2/94
12/93

10/8/93

12/93

9/90

5/15/94

•Obtained:' •?
•• • "'"•'Kjii'W-'&'V-'-Xi-'

f rora; Source ;

5/16/94

5/16/94

4/1/93

5/16/94
5/24/94

5/16/94

11/27/90

2/23/94
2/23/94
12/28/93

10/8/93

12/27/93

1/14/93

5/15/94

RCRIS = Resource Conservation and Recovery Act (RCRA) Inventory System
ERNS = Emergency Response Notification System
TSD = Treatment, storage, and disposal
CERCLIS = Comprehensive Environmental Response, Compensation, and Liability Information
System
CDPHE = Colorado Department of Public Health and Environment
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In January 1994, the no-further-action designation was removed from the site when elevated
mercury concentrations were found in fish in the reservoirs near Dolores, Colorado. During
the assessment of possible sources for this mercury contamination, the Rico-Argentine Mine
site was listed as a potential source of metals contaminants in the Dolores River. An EPA
contractor has reviewed the available data on the site and prepared a report for EPA regard-
ing recommendations for further study in the area. If additional sampling is conducted, it
will probably be started in fiscal year 1995.

There are no NPL sites within the study area.

3.1.2 Resource Conservation and Recovery Act (RCRA)

The RCRA Hazardous Waste Notifiers List is an inventory of registered transporters; burner/
blenders; and large, small, and very small quantity generators of hazardous v/astes. Large
quantity generators generate more than 1,000 kilograms (2,205 pounds) of hazardous waste
per month. Small quantity generators generate 100 kilograms (220 pounds) to 1,000 kilo-
grams per month, and very small quantity generators (VSQGs) generate less than 100 kilo-
grams of hazardous waste per month.

The RCRA Hazardous Waste Notifiers List was searched for the subject property and adja-
cent sites. There was one transporter listed: the Anaconda Minerals Company located 1
mile upstream from Rico, and one VSQG, the Colorado Department of Transportation
(CDOT) on State Highway 145. The Anaconda Company site is the same facility discussed
in Section 3.1.1 above.

The Treatment, Storage, and Disposal Facilities List was reviewed and there are no listed
facilities within 1 mile of the subject property.

3.1.3 Emergency Response Notification System (ERNS)

Spill reports received by the EPA regarding hazardous substance incidents are maintained
in an on-line database called ERNS. When a reportable quantity of a hazardous substance
is released, the National Response Center must be notified within 24 hours and these reports
are also included in ERNS. There has been one hazardous substance spill reported in the
study area. This incident occurred at the Rico-Argentine Mine area north of Rico. EPA
investigated the discharge of mine wastewater without treatment from the Rico Development/
Anaconda Acid/Blaine Mine area in April 1990. The affected waterways were the Dolores
River and Silver Creek.
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3.2 State Agency Records

3.2.1 Landfills/Solid Waste Activities

Records from the CDPHE were reviewed for landfills within the study area. CDPHE main-
tains a database of known open and closed landfills in the state. Three landfills with approx-
imate locations and three landfills with unknown locations were identified from this source.
Following is a listing of the landfill information:

Name Location Waste Type

Rico SWDS 1 mile east of Rico, S36,T40N,R11W municipal waste
Anaconda Minerals S24.T40N.R11W-ponds unknown

Argentine
Union Carbide (sic) Dolores County near Rico mill waste, tailings, radioactive
Ramco Acid Plant S13.T40N.R11W mill waste, tailings, into Dolores River
Mineral M&M Inc. S26.T40N.R11W mill waste, tailings, into Dolores River
Rico Mill S13.T40N.R11W near Rico mill waste, refuse, radioactive

Based on the section locations given for these landfills, it is likely that all of these landfills
are located within the study area.

3.2.2 Leaking Underground Storage Tanks (USTs)

Several lists compiled by the CDPHE were searched for leaking USTs in the vicinity of the
site. The lists identify locations where releases have been reported; where closures were
conducted; where spills, overfills, or upgrades have occurred; and where contamination or
tank leaks have been reported. Sites are not removed from the lists even if remediation has
occurred and the site is no longer considered contaminated.

There was one reported leaking UST located within the study area, the Keith Duncan site
on Lot 1, Block 1 in Rico. A review of the file for this site was conducted at the CDPHE.
The file contained a notification that two USTs were being removed from the site in August
1989. They were a 1,000-gallon unleaded gasoline tank and a 2,000-gallon regular gasoline
tank. The file also contained a letter from the San Juan Basin Health Department addressed
to CDPHE reporting that the two tanks had been removed, the excavation had appeared
clean, and a composite soil sample was taken from the excavation. The sample contained
288 milligrams per kilogram (mg/Kg) total petroleum hydrocarbons (TPH) and 2.5 mg/Kg
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Extraction Procedure Toxicity lead. The San Juan Basin Health Department recommended
that no further investigations of the site should be performed.

3.2.3 Registered Underground Storage Tanks (USTs)

There are two facilities with registered USTs located within the study area and one with an
unknown location. Information on registered tanks was obtained from the Colorado Depart-
ment of Labor, Oil Inspection Section, UST inventory for the state of Colorado. The sites
are listed below:

Facility Address Tank Status

Rico Town Shop Campbell Street 2 tanlcs in use
CDOT - Rico 211 N. Highway 145 2 tanks in use
US West - Whitewater RR 250663, Rico 1 tank in use

There is a convenience store located on the south end of Rico that sells gasoline. No AGSTs
were visible at this facility; therefore, it is assumed that the facility has unregistered USTs.

3.2.4 National Pollutant Discharge Elimination System

Rico Development Corporation holds a permit for the discharge of treated wastewater from
the Rico-Argentine Mine (CO-0029793). The CDPHE permit file was reviewed and several
violation notices issued to Rico Development Corporation were contained in the file. There
are two outstanding Notices of Violation and Cease and Desist Orders for the facility. One
was issued in June 1993 and the other in January 1994. Several letters of violation have
been issued to Rico Development Corporation for permit limitation violations and for sub-
mitting late reports to CDPHE. The site is also listed on EPA's Quarterly Non-Compliance
Report for permit effluent violations and reporting violations.

The discharge from the St. Louis Tunnel failed the whole effluent toxicity test in September
1993 and April 1994. This test is used to determine toxicity to the biota by exposing fathead
minnows and Ceriodaphnia dubia (water flea) to various dilutions of the discharged waste-
water. The mortality rate for these organisms exceeded the permit limitations.

CDPHE regulations appear to require that stormwater discharge from inactive mines be per-
mitted. CDPHE notified Rico Development Corporation that a stormwater permit was re-
quired and their attorney responded that the stormwater regulations did not apply to this
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facility because it is inactive. At the time of the file review, CDPHE had not taken any
enforcement action against Rico Development Corporation regarding the lack of permitting
for stormwater discharges.

3.3 Local Agency Records

3.3.1 Ownership Report

According to the Dolores County Assessor's office, the properties included in this study are
owned by the Rico Development Corporation. The previous owner of the property is listed
as the Anaconda Mining Company.

3.3.2 Rico Fire Department

A representative of the Rico Fire Department was contacted to determine if any hazardous
materials incidents, spills, or fires had occurred on or near the subject properties within the
town of Rico. There were reportedly no fires or incidents at the subject properties in town.

3.3.3 Denver Public Library

Sanbom Fire Insurance maps for the town of Rico were reviewed at the Denver Public Lib-
rary. The 1899 Sanbom Fire Insurance map showed the main downtown area which was
bounded by Mantz Avenue to the north, Campbell Street to the south, Garfield to the east,
and Silver to the west. Several insets were included on the Sanbom Fire Insurance map
showing the Grand View Mining and Smelting Company, Enterprise Mining Company,
Colorado Milling and Concentrating Company, and the Rico and Aspen Consolidated Mining
Company. There were no specific location references for these sites; however, there were
notations that they were located 0.75 mile to 1.5 miles south of the post office. The post
office was located on Glasgow Avenue in the approximate center of town.

4.0 VISUAL SITE INSPECTION

4.1 Subject Property

The study area was inspected by WALSH personnel on June 13 through 16, 1994. This in-
spection included a visual assessment of the study area and taking a limited number of soil
and water samples from various properties. Photographs of the property are included in
Appendix B.
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The study area was identified using maps provided by the client that showed properties of
interest within the town of Rico and mining claims within and near Rico. Significant mine
sites were identified using aerial photography prior to inspection. Areas that appeared to be
native soil and forest were inspected by visually observing the area from existing roads.
Some areas were not accessible and were only observed from a distance, such as from a side
slope across a drainage. The study area and mapping units are shown on the figures
included in Appendix E.

Four developed properties in Rico were inspected: the Burley Building, the theater/cafe, the
Assay Building, and the former CDOT facility. Two small houses were included in the
study area; however, access to these buildings was not obtained.

The Burley Building is a former office building located on Glasgow Avenue that is mostly
vacant except for a small office area occupied by Rico Properties. The Anaconda Mining
Company previously occupied the building. There are suspect asbestos-containing materials
(ACMs) in this building including wall board, ceiling materials, and floor tile. There is an
unlabeled 55-gallon drum on the main level of the building that reportedly contains kerosene
(personal communication, Webster, 1994). There are also paint containers, plastic cement,
and numerous core samples stored in the building.

The theater/cafe building is located adjacent to the Burley Building to the north and is cur-
rently vacant. The interior of the building is in poor condition and several potential ACMs
were identified including wall board, ceiling materials, and floor tile. There is a boiler in
the basement of the building that has suspect asbestos-containing insulation. There was an
empty 55-gallon drum stored in the basement.

The Assay Building is located on the east side of Glasgow Avenue, north of the Burley and
theater buildings. The Assay Building was a laboratory used to determine the mineral con-
tent of ores. There were several chemical containers (most of them empty), remaining in
the building including methyl isobutyl ketone; potassium ferrocyanide; hydrogen peroxide;
acetone; 1,1,1-trichloroethane; ammonium hydroxide; and a container (approximately 15-
gallons) that contains a small amount of liquid that is reportedly acid (personal communica-
tion, Foster, 1994). There was an area of heavy oil staining in the northeast comer of the
building on what appeared to have been an equipment pad. Rico does not have a municipal
wastewater treatment system and therefore each building has an individual septic system.
Wastewater generated at the Assay Building was discharged to an individual septic system.

The former CDOT property is located on Glasgow Avenue across the street from the Assay
Building. There are two buildings and a shed on the property. The site was used by CDOT
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to fuel and repair vehicles. There were five 55-gallon drums stored on the property. One
drum was partially full and was labeled "Delvac 1330," two drums were used for trash, and
the remaining two drums were empty. Soil staining was evident on the west side of the
northernmost building and there was a disturbed area near this building where it appeared
that USTs had been located. There was wall board in the northernmost building that may
be transite, an ACM. There was a large oil stain inside the southernmost building where a
small drill rig and pump were stored. The USTs from this site were removed when Ana-
conda Minerals Company acquired the property. CDPHE did not have any reports on file
for this facility and it is unknown whether any soil samples were taken when ihe tanks were
removed.

The town of Rico uses surface water from Silver Creek as their drinking water source. The
water intake is upgradient of the Rico-Argentine Mine site. At the time of the inspection,
the CDPHE was recommending that drinking water be boiled because of inadequate disin-
fection of the water.

4.2 Map Units

4.2.1 Methods of Delineating Map Units

Map units were identified and delineated using aerial photography, by visual inspection, and
by digging shallow observation pits (6 to 25 inches deep). Areas containing similar materials
were grouped together by map units. For example, areas containing native soil mixed with
various amounts of mine waste were mapped as the same map unit.

4.2.2 Map Unit Descriptions

There were 23 map units identified and delineated in the study area. Table 2 in Appendix
C describes the composition and locations of each map unit. The map units and properties
of interest are shown on Figures 1 through 4 in Appendix E.

4.3 Environmental Ranking System

The properties studied were ranked as high, medium, or low risk based on the map unit,
site-specific sampling, and a subjective assessment of the risk relative to other properties
within the study area.

A high-risk property was considered to be a property that had identified environmental con-
cerns such as waste rock or tailings, USTs, visible contamination, or where sample analyses
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revealed contamination. A site was considered to be medium risk if the property was adja-
cent to, or downgradient from, a high-risk site and could be impacted by contamination from
the high-risk site. A low-risk site was a site with native soils, no obvious contamination, and
not in close proximity to a high-risk site. Areas located just upgradient from a. high-risk site
may also be rated as low risk. Low risk sites may have been impacted; however, this study
did not identify any specific risk factors on these sites. If there were potential risks at the
site such as fill material that had not been sampled and analyzed, the site is ranked as un-
known risk. Due to the time constraints on completing the project, not all properties were
sampled enough to sufficiently characterize the risks.

Table 3 in Appendix D lists each property, the risk ranking, and comments about the
property. Figures showing the study area are included in Appendix E.

4.4 Wetland Identification

Soils in two areas surrounded by wetlands were excavated to 12 inches and observed to
determine the presence of hydric soils as defined by the Federal Manual for Delineating
Jurisdictional Wetlands (1987). One observation point was excavated at each of the two
sites. Neither of the two sites exhibit hydric soils and are not Jurisdictional wetlands.

Prior to any development in potential wetlands areas, the wetlands and non-wetlands will
need to be delineated based on soils, vegetation, and hydrology. The development must then
be approved by the Army Corp of Engineers.

4.5 Surrounding Properties

The majority of the study area is bordered by San Juan National Forest. Properties within
the town of Rico are bordered by undeveloped lots and various buildings. Neighboring prop-
erties considered as high risk include Lot 1, Block 1 which is identified as a leaking UST
site, and the Dolores County shop property which has registered USTs.

5.0 SOIL SAMPLES

Surficial soil samples were taken from several properties within the study area. Samples
from properties where the predominant material was native soil, mine waste, fill mixed with
mine waste, alluvium, and slag mixed with mine waste were obtained.
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5.1 Soil Sample Collection

Forty-eight soil samples were collected from the study area to evaluate metal concentrations
in soils, fill, and mine waste materials in the study area. These samples were both single
point grab samples (discrete samples) and composite samples. The composite samples con-
sisted of sample aliquots from two to four areas within a claim or town parcel and were used
to provide broader sampling coverage of the study area. The distance between aliquots was
determined by the property size. Sample depths varied from 0 to 7 inches. Samples col-
lected from depths greater than 7 inches were of various types of fill material. Samples
collected from a depth of 0 to 7 inches were of native soil or some type of mine waste mat-
erial. The composition, sample type, depth increment, and location of each soil sample
collected are described in Table 4 in Appendix F. Soil sample locations are shown in
Figures 1 through 4 in Appendix E.

All soil samples were collected using a decontaminated shovel. Sampling equipment was
decontaminated with Alconox™ soap and distilled water after every sample was taken. The
collected soil material was placed into ziplock plastic bags or glass sample containers, stored
in a cooler containing ice, ind then sent to the laboratory for analysis. The chain-of-custody
records are included with the laboratory data in Appendix G.

The samples were analyzed for metals using an ICP Screen (EPA Method 6010) and a man-
ual cold-vapor technique (EPA Method 7471). A few of the samples were also analyzed
using the Toxicity Characteristic Leaching Procedure (TCLP) method of analysis. Table 5
in Appendix F shows the analytical results, and copies of the laboratory data are included
in Appendix G.

5.2 Soil Analyses and Results

Environmentally significant findings were discovered at several of the properties, especially
where mine waste, tailings, and fill material were evident. Elevated concentrations of metals
such as lead, cadmium, and zinc were detected on all the properties sampled where mine
waste, fill, or tailings were visible. Some elevated concentrations of these metals were also
detected on properties that appeared to be native soil. There were several properties where
no elevated concentrations of metals were detected.

Sampling conducted on September 7, 1994 on the Smuggler, Yankee Boy, Hillside #2, Hill-
side, Home, Sam Patch, and Little Ada North claims; Group tract; Warner K. Patrick tract;
and Blocks 1,2, 10, 11, 38, and 39 was designed to identify potential high concentrations
of metals. Areas with visual contamination were specifically selected for sampling during
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this sampling event and may not be indicative of metals concentrations on the entire
property.

The lead concentrations were highly variable throughout the study area, and variances were
also seen when multiple samples were taken from the same parcel. The shaded metals values
listed in Table 5, Appendix F denote elevated concentrations. Concentrations were consid-
ered elevated at 400 mg/Kg or higher based on recently published EPA guidance documents
(EPA, 1994a and 1994b) that recommend further evaluation of areas where the lead concen-
tration in bare soil in residential areas exceeds 400 mg/Kg.

Several samples were taken at Lots 36 to 40, Block 1 where installation of a septic system
is planned. The first composite sample was taken on Lots 39 and 40 at a depth of 0 to 4
inches. This sample contained 1,500 mg/Kg lead. The second sample was a composite
taken from 0 to 8 feet in a trench excavated on Lots 36 to 38. This sample contained 7,700
mg/Kg total lead and 21 milligrams per liter (mg/L) TCLP lead. The next two samples were
taken from a trench excavated on Lot 40. The trench was excavated from the approximate
center of the lot to the west about 20 feet. One composite sample from 0 to 3 feet was taken
from the east end of the trench and one from the west. These samples contained 830 mg/Kg
and 230 mg/Kg lead, respectively.

6.0 WATER SAMPLES

6.1 Water Sample Collection

Water samples were obtained from the Dolores River, Silver Creek, and from a spring near
the Mountain Springs mine. Three samples were taken from the river; one from upgradient
of the study area near the ABG Mine, one directly downstream of the discharge from the
Rico-Argentine Mine treatment ponds, and one at the downstream edge of the study area.
The sample from Silver Creek was taken downstream of the discharge entering the creek
from the Rico-Argentine Mill approximately 1 mile east of Rico. The samples were collect-
ed in plastic sample bottles and were preserved with nitric acid. The samples were analyzed
for total metals using an ICP Screen (EPA Method 6010) and a manual cold-vapor technique
(EPA Method 7471).

6.2 Water Analyses Results

The highest metals concentration were found in the sample from the Mountain Springs mine.
The pH of this water was very low (pH = 3.9). These acidic conditions contribute to the
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metals being in solution. The concentrations of iron, manganese, and zinc directly down-
gradient of the Rico-Argentine Mine discharge were elevated when compared to the other
samples taken from the river; however, the water quality standards established for these
parameters in the Dolores River were not exceeded. The detection limits for arsenic, cad-
mium, copper, lead, mercury, selenium, and silver were not low enough to determine if
these water quality standards had been exceeded. The high detection limits were the result
of running screening analyses for gross metals contamination rather than more precise drink-
ing water analyses. Table 6 in Appendix F shows the analytical results and copies of the
laboratory data are included in Appendix G.

7.0 ASSAY BUILDING

7.1 Site Assessment

On June 30, 1994, the septic tanks and leach line at the Assay Building were exposed using
a backhoe to facilitate sampling of soils adjacent to the tanks and lines. The excavation was
started on the north side of the building where the tanks were reportedly located. The area
from the center of the building to the northeast corner of the building was excavated to a
depth of about 4 feet without encountering the tanks. The area east of the building was then
excavated and the tanks were located in this area about 5 feet below ground surface (bgs).
There were two 200- to 300-gallon capacity fiberglass tanks in series. The bottom of the
tanks were moist; however, there was insufficient liquid or sludge in the tanks to obtain a
sample. The leach line ran from the northernmost tank to the northeast comer of the build-
ing and then ran west to near the northwest comer of the building. The leach line consisted
of perforated 4-inch PVC pipe.

During the excavation process, field monitoring for hydrogen cyanide gas and volatile organ-
ic compounds (VOCs) was conducted. A photo-ionization detector (PID) was used to screen
for VOCs. The detection limit of the PID is one part per million (ppm) isobutylene equiva-
lency. The highest VOC reading was 15 ppm from near the septic tanks. Hydrogen cyanide
was not detected at any time.

After the tanks and pipe were exposed, grab samples were obtained from near the leach line
and septic tank directly downgradient of the tanks, and near the southwest coiner of the
property. The samples were taken from 5 to 8 feet bgs. The area at the west end of the
leach line was excavated to a depth of 12 feet to determine if shallow ground water was pres-
ent close to the leach line. Ground water was not encountered in this test pit. After the sub-
surface samples were taken, a composite sample of the excavated soil was taken to deter-
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mine if the soil would need to be classified as a hazardous waste. Following completion of
the sampling activities, the trench and test pits were backfilled with the excavated material
because of the safety hazard of leaving the trench open. Photographs of the excavated areas
are included in Appendix B.

Samples from near the tanks and leach line were analyzed for VOCs, semi-volatile organic
compounds (SVOCs), metals, cyanide, and sulfate. The composite sample of the excavated
soil was analyzed using the TCLP method for VOCs, SVOCs, metals, pesticides, and herbi-
cides. The sampling locations are shown on Figure 5 in Appendix E and are listed in Table
7 in Appendix F.

All soil samples were collected using a decontaminated shovel. Sampling equipment was de-
contaminated with Alconox™ soap and distilled water after each sample was taken. The
collected soil was placed into the appropriate sample containers, stored in a cooler containing
ice, and then sent to the laboratory for analysis.

7.2 Site Assessment Findings

Soil samples were taken from a trench and test pits near the septic tanks and leach line for
the Assay Building. The samples were analyzed for metals using an ICP Screen (EPA
Method 6010) and a manual cold-vapor technique (EPA Method 7471), VOCs (EPA Method
8240), SVOCs (EPA Method 8270), and cyanide and sulfate (EPA Method SW-846). The
analytical results are included in Table 8 in Appendix F and copies of the laboratory data are
in Appendix G.

The analytical data show that the concentration of certain metals in the soil adjacent to the
leach line are elevated when compared to on-site background concentrations (Sample SP-06).
The concentrations of cadmium, lead, manganese, mercury, and silver in samples taken
along the leach line are higher than the concentrations typically detected in the western U.S.;
however, they are within the range of concentrations found in other samples taken in the
Rico area. The composite sample analyzed using the TCLP analyses revealed that the metals
concentrations were well below the regulatory levels for determining if a material is a haz-
ardous waste. VOCs, SVOCs, and cyanide were not detected at concentrations exceeding
the detection limit and the sulfate concentrations were within the normal range for soils.
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8.0 FORMER HIGHWAY DEPARTMENT PROPERTY

8.1 Site Assessment

On August 17, 1994, the area where USTs were located at the former highway department
property was excavated and soil samples were taken to determine if petroleum hydrocarbon
contamination was present in the soil. There were reportedly three USTs at the site; two
1,000-gallon diesel tanks and one 500-gallon gasoline tank. The tanks were removed in 1986
(personal communication, Todd Jones, CDOT, 1994).

The excavation was started on the south side of the main building by the walk-through door.
The first trench was excavated in the approximate center of the tank installation area. The
soils consisted of fill material with brick debris in the first 5 to 6 feet. At 6 to 7 feet the soil
appeared to be natural clay and silty/clay soil with large cobbles and boulders. The excava-
tion was then expanded to the east and west and similar fill material and soil was encounter-
ed. Tank piping was exposed near the building in the northeast corner of the excavation near
the former location of the fuel pumps. A small area of visibly contaminated soil was evident
and a hydrocarbon odor was detected in the soil in this area.

During the excavation process, field monitoring for VOCs was conducted using a PID. The
detection limit of the PID is 1 ppm isobutylene equivalency. The highest VOC reading was
13 ppm in the headspace from a sample near the tank piping. The excavated soils were
monitored and no hydrocarbon vapors were detected.

Three grab samples were obtained from the excavation, two from the interface of the fill
material and the natural soils where the bottom of the tanks would have been located (about
7 feet bgs) and one sample from near the tank piping (2 to 3 feet bgs). After the samples
were obtained, the excavation was backfilled with the removed material. Ground water was
not encountered in the excavation. Photographs of the excavated areas are included in
Appendix B.

Each of the three samples were analyzed for benzene, toluene, ethylbenzene, and total
xylenes (BTEX), TVH, TEH, and TCLP metals. The sampling locations are shown on
Figure 6 in Appendix E.

All soil samples were collected using a decontaminated shovel. Sampling equipment was
decontaminated with Alconox™ soap and distilled water after each sample was taken. The
collected soil was placed into the appropriate sample containers, stored in a cooler containing
ice, and then sent to the laboratory for analysis.
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8.2 Site Assessment Findings

Soil samples were taken from the area where three USTs were formerly located. The
samples were analyzed for BTEX (EPA Method 8020), TVH/TEH (Modified EPA Method
8015), and TCLP metals (EPA Methods 3010, 6010, and 7470). The analytical results are
included in Tables 9 and 10 in Appendix F and copies of the laboratory data are in Appendix
G.

The analytical data show that petroleum hydrocarbon contamination is presenf. in the soil at
the property. The TVH and TEH concentrations in the soil near the tank piping exceeds the
CDPHE Remedial Action Category IE regulatory levels (500 mg/Kg TVH/TEH). This con-
tamination is limited to a small area near the tank piping. The TEH and TVH concentrations
at the base of the tank excavation were below the regulatory levels. The TCLP metals con-
centrations were also below the regulatory levels. Because the USTs were removed prior
to December 22, 1988, assessment of the area! extent of contamination at the site is not
required under CDPHE regulations unless specifically requested.

9.0 RICO TOWN DUMP

An assessment of the waste deposited at the former Rico dump site was conducted. Several
trenches were excavated at the site using a backhoe. The trenches were excavated to deter-
mine the depth and type of waste disposed in the landfill, and to facilitate taking samples of
the soils underlying the landfill. It appeared that trash was placed in long trenches and then
covered with about 1.5 to 2 feet of fill. The trash extends to 13 feet deep in places. An
access road is proposed for over the landfill, and the proposed road site is relatively free of
thick trash deposits. The landfill dimensions are about 160 feet (north/south) by 140 feet
(east/west).

A total of 11 trenches were excavated at the site. Six of the trenches did not contain waste
materials. Four of the trenches contained little waste, and one trench in the southwest corner
of the dump contained large amounts of waste. Two soil samples were taken at the site, one
from a trench containing a small amount of trash on the west/central portion of the dump at
a depth of 6 feet (just above bedrock). Debris in this trench consisted primarily of soil and
cobbles but included glass, cans, plastic, black-stained soil, wood, and paper. The second
sample was taken from the trench in the southwest corner of the site that contained pipes,
wire, cans, a hot water heater, pails, pans, glass, plastic, rugs, lumber, rubber, and clothes.
The sample was taken at a depth of about 14 feet, which was 2 feet below the disposed
wastes.
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Each of the samples was analyzed for VOCs, SVOCs, and total metals. No detectable con-
centrations of the target compounds were found in the VOC and SVOC analyses. The metals
results are included in Table 5 in Appendix F. Copies of the laboratory data are in
Appendix G.

10.0 CONCLUSIONS

WALSH's conclusions for this Phase I and Phase II ESA are based on information provided
by the client, available public records, discussions with selected personnel and government
agencies, the general site conditions determined by a visual inspection, and data from site
sampling. Environmental legislation passed in the 1970s and 1980s initiated the current
practice of maintaining environmental records and facility inspection reports. Prior to the
1970s, activities may have adversely impacted the subject area without being documented by
government agencies. There is also no guarantee that the current record-keeping require-
ments are adhered to by all facilities.

A records review, interviews, aerial photograph interpretation, visual site inspection, and
generalized sampling indicates that several properties within the study area have been impact-
ed by past mining activities. Other properties in Rico have been impacted by USTs at or
near the properties, mine waste used as fill material, hazardous substances on properties, and
suspect ACMs in buildings. Based on this limited evaluation, a number of properties do not
appear to have been impacted.

The properties studied were ranked as high, medium, or low risk based on the map unit,
site-specific sampling, and a subjective assessment of the risk relative to other properties
within the study area. Map units with a high ranking include the following:

alluvium mixed with mine waste material (Al/MW)
alluvium mixed with mill tailings (Al/T)
acid mine drainage (AMD)
clinker/fill/alluvium (C/F/A)
contaminated mine drainage (CMD)
clinker with mine waste (C/MW)
dump debris (DD)
disturbed soil (DS)
fill material (F)
fill material mixed with mine waste (F/MW)
fill material mixed with mill tailings (F/T)

1897-010.FIN 3/14/95 19



Walsh Environmental Scientists and Engineers, Inc.

PRIVILEGED AND CONFIDENTIAL

Leaking UST sites
mine waste spoils (MW)
mine waste and borrow areas (MW/BA)
slag mixed with mine waste (S/MW)
tailings impoundments (TP)
wetlands mixed with tailings (WL/T)
wastewater ponds (WWP)

These areas were ranked as high risk due to elevated metals concentrations in mine waste
materials or due to other environmentally significant impacts (e.g., USTs). Rankings of
areas mapped as native soil (map unit NS) and wetlands (WL) were dependent on soil
analytical data, soil type, and proximity to high risk areas.

The key findings of the investigation are listed below.

• There are numerous mine sites within the study area where waste rock and tailings
are evident. There is visible contamination downgradient of some of these sites
where stormwater has transported mine wastes off site. Seepage from the mill site
on Silver Creek is also visibly impacting the creek. The CDPHE has not issued
stormwater discharge permits for any of these mine sites.

• The analytical data from limited selective sampling indicate that concentrations of
lead up to 12,000 mg/Kg are present at some properties within the study area where
fill material, mine tailings, waste rock, and slag are visible. Samples from these
areas were selected to characterize the mapping units which were suspected to have
elevated metals concentrations. Samples taken from properties that appeared to have
native soil contained lead concentrations ranging from 62 mg/Kg to 9,300 mg/Kg
with a mean value of 858 mg/Kg. Soil samples from some properties, especially in
the southeast portion of the study area, did not contain elevated concentrations of
lead. Samples in these areas contained lead concentrations of 62 mg/Kg to 260
mg/Kg which is well within background levels for lead in soil. Properties ranked as
low risk have soil lead concentrations of less than 400 mg/Kg.

• The Rico-Argentine site (as described in the EPA's SIP, Rico-Argentine, Rico,
Colorado, dated October 11, 1994 (URS, 1994) which is included as Appendix J) is
currently under study by the EPA. The Rico-Argentine Mine was identified in 1984
as being a potential environmental problem, and a site inspection was conducted at
that time. EPA is reportedly planning on conducting an Expanded Site Inspection
(ESI) of the Rico area (as defined by the EPA in the SIP) that wil l include sampling
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of residential soils, drinking water wells, surface water and sediment in Silver Creek
and the Dolores River, and sampling of potential source materials. This ESI will be
conducted as part of the CERCLA process of determining if the Rico-Argentine site
(CERCLIS ID No. 980952519) should be included as a Superfund site on the NPL.
Following completion of the ESI, the site will be scored using the Hazard Ranking
System. Sites scoring above 28.5 using this system are placed on the NPL.
Additional studies (Remedial Investigation and Feasibility Study) are then conducted
prior to cleanup of such sites. The current expanded study was triggered because of
high mercury concentrations in downstream reservoirs on the Dolores River.

• A waste pond located in a tailings area on the south side of Rico appears to intermit-
tently overflow and mine tailings are discharged to the Dolores River during overflow
periods. Visible contamination is evident in the drainages downgradient of this pond.

• Fill material on Lots 36 to 40, Block 1 was composite sampled and analyzed using
the TCLP methodology for metals. The sample extract contained 21 mg/L lead and
the regulatory level for characteristic hazardous wastes is 5 mg/L. Four composite
samples for total lead were taken on these lots. The sample from Lots 36 to 38 (fill,
waste rock, and tailings) contained 1,500 mg/Kg lead; the sample from Lots 39 and
40 (fill, waste rock, and tailings) contained 7,700 mg/Kg lead; and two samples taken
from Lot 40 (native soil with some fill) contained 830 mg/Kg and 230 mg/Kg lead.

• Soil samples taken from near the septic tanks and leach line at the Assay Building
contained concentrations of metals generally higher than those from a background
sample taken near the Assay Building, but within the range of concentrations found
in other samples taken in the Rico area. The soil excavated from around the septic
system was analyzed using the TCLP methodology and this sample was found to con-
tain metals concentrations below the regulatory levels used to determine if a material
is a hazardous waste.

• The analytical data from the former highway department facility show that petroleum
hydrocarbon contamination is present in a limited portion of the soil at the property.
The TVH and TEH concentrations in the soil near the tank piping exceed the CDPHE
Remedial Action Category III regulatory levels (500 mg/Kg TVH/TEH). The TEH
and TVH concentrations at the base of the tank excavation were well below the regu-
latory levels. The TCLP metals concentrations were also below the regulatory levels.
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There is one 55-gallon drum of unknown materials stored at the former highway
department property.

Lot 1, Block 1 is a reported leaking UST site. The CDPHE file for this facility in-
dicated that soil contamination (288 mg/Kg total petroleum hydrocarbons) was detect-
ed at the time two USTs were removed from the site. The extent of impacted soil
and potentially impacted ground water has not been determined.

Several suspect ACMs were identified in the buildings included in this study.

Several chemical containers were found in the Assay Building including methyl iso-
butyl ketone; 1,1,1-trichloroethane; acetone; and potassium ferrocyanide.

A 55-gallon unlabeled drum that reportedly contains kerosene is stored in the Burley
Building.

11.0 RECOMMENDATIONS

Based on the findings of this Phase I and Phase II ESA, WALSH makes the following
recommendations.

• Sites rated as high risk have significant potential for environmental liability. Sites
ranked as medium risk may also have significant potential for environmental liability
and may require more thorough evaluation prior to acquisition to more accurately
determine the risk. Sites ranked as low risk, based on the level of inquiry used for
preparing this report, do not appear to have high concentrations of rnetals in the soil.
Additional site evaluation may be required based on the client's requirements.

• The fill material at Lots 36 to 40, Block 1 should be properly managed, especially
if the site is used for installation of a septic tank and leach field system.

• All areas with visual contamination, mine tailings, slag, waste rock, and other visible
contaminant migration have significant potential to create environmental l iabili ty for
a prospective purchaser.

• Surveys should be conducted of some properties to determine if the identified risk
factor is located on a property of interest.
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A wetlands survey should be conducted prior to purchase of properties that may be
wetlands (e.g., Max Boehmer tract, Rico Smelting Company tract).

An asbestos survey should be conducted on the buildings studied prior to renovation
or demolition of the buildings.

The chemicals stored in the Assay Building, Burley Building, theater building, and
the former CDOT buildings will need to be characterized and properly disposed if
the current owner does not remove these chemicals prior to property transfer.

12.0 QUALIFICATIONS AND LIMITATIONS

WALSH has performed a Phase IESA of properties in and near Rico, Colorado in conform-
ance with the scope and limitations of ASTM Practice E-1527, with one exception. Section
11.5 of ASTM E-1527-93 requires that the report of the Phase I ESA shall include "the
environmental professional's opinion of the impact of recognized environmental conditions
in connection with the property." At the client's request, WALSH has not included such
opinions in this report. The qualifications of the personnel preparing this assessment are
included in Appendix I.

This assessment was limited and it did not include:

• Collection, testing, or chemical analysis of any samples of ground water, wastewater,
building materials, or other material which was or could have been observed on-site,
except those specifically mentioned in this report;

• Interviews, except as specifically noted in this report, with past owners, tenants,
employees, or neighboring landowners regarding past site use, waste generation and
disposal practices (including disposal at remote sites), or manufacturing processes
which may have contributed to environmental contamination at the property;

• Evaluation of the potential risks associated with identified concerns from records
searches that could not be located in relation to the subject property, or sites where
no records were available for review.

The sources of information obtained to perform this assessment include documents, oral
statements, and other information from parties outside of WALSH's control. The accuracy
of the information cannot be guaranteed by WALSH. If additional information concerning
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site environmental conditions becomes available, the conclusions presented in this report will
not be considered valid unless this information is reviewed and the conclusions and recom-
mendations of this report are modified and approved in writing by WALSH. The conclu-
sions presented in this report are based on field observations, limited laboratory analyses,
and WALSH's professional experience under similar conditions. Additional sampling and
testing could alter the conclusions of this report. This report was prepared only for the use
of our client, the client's agents, and their legal counsel. The scope of the project and find-
ings of the report were limited based on conversations with the client and their counsel.
WALSH is not responsible for use of the information in this report by third panies.
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APPENDIX A

AGENCY/PERSONAL CONTACT LIST

The following agencies/people have been contacted for this Phase I ESA conducted on an
area in and around Rico, Colorado.

Mr. Wayne Webster - Subject property owner

Mr. Stan Foster - Rico realtor and resident

Dolores County Assessor

Pat Smith - EPA Project Manager, Rico-Argentine Mine

Denver Public Library - Sanborn Fire Insurance maps

Colorado Division of Natural Resources - Mine claim information

U.S. Bureau of Mines - Rick Salsbury

Colorado Division of Minerals and Geology - Maggie Van Cleef - Colorado Inactive
Mine Inventory Problem Areas Data

U.S. Bureau of Land Management - Harriet Ohlerking - Mine claim information

U.S. Geological Survey - Historical topographic maps

CDPHE - Hazardous Materials and Waste Management Division; Water Quality
Division
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APPENDIX B

SITE PHOTOGRAPHS
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Photo 1. Area east of the former acid plant where the tree kill occurred. Facing
southeast.

Photo 2. Treatment ponds at Rico-Argentine Mine. Facing west.
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Photo 3. The St. Louis Tunnel discharging water from the treatment ponds shown in
Photo 2.

'*•'*••—>.

Photo 4. Small pond south of Rico and east of Dolores River with large area of mine
tailings. Facing northeast.
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Photo 5. Drainage leading from pond in Photo 4 that flows to the Dolores River.
Facing north.

Photo 6. Tailings pile and contaminated pond east of the ABG Mine and the Dolores
River. Facing west.
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Photo 7. Discharge from the Rico-Argentine Mill site that discharges to Silver Creek.
Facing west/southwest.

Photo 8. Drainage from the Mountain Springs Mine that flows to the Dolores River.
Facing northwest.
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Walsh Environmental Scientists and Engineers, Inc.

Photo 9. Waste rock at the Lexington Mine southeast of Rico. Facing east.

Photo 10. Debris disposed at a small dump site south of Rico.
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Walsh Environmental Scientists und En^incvrs, Inc.

Photo 11. Drum in Burley Building that reportedly contains kerosene.

Photo 12. Interior of Assay Building showing chemical containers on counter and floor.
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Walsh Environmental Scientists und Engineers, Inc.

Photo 13. Excavated trenchline along north side of Assay building. Facing east.

Photo 14. Septic tank location on east side of Assay bui lding. Facing north.
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Walsh Environmental Scientists and Engineers, Inc.

Photo 15. Perforated PVC leach line on the north side of the Assay building.

Photo 16.

^'.llN,-''^ i- ̂ /i' >-;

Test pit near the southwest corner of the property where sample SP06 was
taken. Facing northwest.
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Walsh Environmental Scientists and Engineers, Inc.

Photo 17. Trench excavated near proposed road location in former town dump.
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Walsh Environmental Scientists und Engineers, Inc.
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Photo 18. Excavated debris from trench dug in the former town dump.

Photo 19. Trench excavated in former town dump showing small amouni of debris.

1897-010 08/94



Walsh Environmental Scientists and Engineers, Inc.

Photo 20. Former underground storage tank location at previous CDOT facility with 55-
gallon drums stored outside the building. Facing east.

Photo 21. Tank piping in center of photo where contaminated soil was identified.

1897-010 08/94



Walsh Envtonm
lCntfll Scientists

APPENDIX C



Walsh Environmental Scientists and Engineers, Inc.

PRIVILEGED AND CONFIDENTIAL

TABLE 2 MAP UNITS

AH: Avalanche hazard area. These areas consist of avalanche chutes and exhibit evidence of recent
avalanches.

Al/MW: Alluvium mixed with mine waste material. These deposits consist of rounded alluvial gravel and
cobbles, and sediments mixed with various types of mine waste material, including mineralized waste rock and
at times mill tailings. This map unit occurs along the floodplains of the Dolores River and Spring Creek.

AI/T: Alluvium mixed with mill tailings. This map unit consists of alluvial material that is mixed with mine
mill tailings. These deposits occur along portions of the floodplains of the Dolores River.

AMD: Acid mine drainage deposits. This map unit consists of fine grain, iron-stained sediments and occur
in areas that drain several of the mine sites. These deposits are generated from acids produced from sulfides
that occur in mill tailings and mineralized waste rock.

BC: Buildings and concrete. This map unit consists of buildings and concrete and little or no soil material.
This unit occurs along Glasgow Avenue.

C/F/A: Clinkers and fill materal mixed with alluvium. This map unit consists of clinkers (generated from
train engines) and fill material (including brick fragments, coal and charcoal) mixed with aMuvial gravel and
cobbles. This unit occurs at the former train depot.

CMD: Contaminated Mine Drainage. This map unit consists of areas where stonnwater has carried
contaminants from tailings piles and mine waste areas downgradient to surface water. The impacted surface
waters are the Dolores River and Silver Creek.

C/MW: Clinkers mixed with mine waste. This map unit consists of clinkers, which were generated from train
engines, mixed with mine waste. The mine waste includes both mill tailings and mine waste rock. This unit
occurs at the former train depot adjacent to a tailings impoundment.

DA: Disturbed alluvium. This map unit is composed of alluvial material including sediments, gravel, and
cobbles that have been disturbed by construction activities. This unit occurs along the Dolores River and at
the confluence with Silver Creek.

DD: Dump debris. This unit consists of dump debris and fill about three feet thick. The debris contains glass,
brick, porcelain, and metal fragments, and plastic. This unit occurs in one area along the Dolores River.

DS: Disturbed soil. This map unit consists of native soil that has been disturbed by construction activities.
This unit occurs in portions of Block 19 and 20.

F: Fill material. This map unit may consist of any of the following materials: alluvial gravel and cobbles;
native soil that has been used as fill; brick, metal, and glass fragments; lumber; and coal and charcoal. This
unit was identified within the Rico town limits.
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Walsh Environmental Scientists and Engineers, Inc.

PRIVILEGED AND CONFIDENTIAL

F/MYV: Fill material mixed with mine waste. This map unit consists of various types of fill material mixed
with angular mineralized mine waste rock. This unit occurs in a couple locations within the. Rico town limits.

F/T: Fill material mixed with mill tailings. This map unit consists of construction fill including bricks and
milled lumber, mill tailings, and some mine waste rock. This unit occurs on the west side of Rico at the
former Pro Patria Mill site.

LUST: Leaking Underground Storage Tanks. This map unit may or did contain USTs. This unit occurs
within the Rico town limits.

M\V: Mine waste. This map unit consists of mine waste spoils and other materials associated with mine sites,
such as lumber, shaft and adit openings, shaft headframes, and mine buildings. This map unit occurs at most
mine sites in the study area.

MW/BA: Mine waste and borrow area. This map unit consists of mine waste rock and talus and slope wash
material, some of which has been removed and probably used as fill material to cover tailings impoundments.
This unit occurs east of the former acid treatment plant.

NS: Native soil. This map unit consist of native soil which is generally free of any types of visible mine waste
under a cursory inspection. The native soils were derived from fans, talus and slope wash, landslide deposits,
and various types of sedimentary and igneous rocks.

S/MW: Slag mixed «vith mine waste. This map unit consists of slag, probably from smelting operations,
mixed with mineralized and angular mine waste rock. This unit occurs at the Homestake claim on the north
side of Rico.

TI: Tailing impoundments. This map unit consists of the fine grain mill tailings impoundments. Tailing
impoundments occur at the Argentine mill site, and at several localities along the Dolores River.

WL/T: Wetlands and tailings. This map unit consists of wetlands that contains some mill tailings. This unit
occurs along the floodplains of the Dolores River.

WT: Wetlands. This map unit consists of areas that may contain Corps of Engineers jurisdictional wetlands.
These areas possibly contain hydric soils and wetland vegetation. This map unit occurs along the floodplains
of the Dolores River.

WWP: Wastewater Ponds. This map unit consists of wastewater ponds used to treat water from the St. Louis
tunnel. The water from the ponds discharges to the Dolores River.
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APPENDIX D

RISK RANKINGS
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TABLE 3 ENVIRONMENTAL HAZARD RANKING OF MINING CLAIMS IN STUDY AREA

Claim M.S. Fraction* Map Unit Sampl Risk Comments Pre-acqulslllon Recommendations

A.B.G.

Aetna

Aetna
Alta
Apex
Argentine
Aspen

Avalanche
Bald Eagle
Barnum
Bed Rock
Bell
Bertha S.
Big Blue
Big Strike

Black Chief
Black Cloud
Black George
Black Hawk
Black Night

676

1956

6796
6191
11583A
15233
6512

1682
10122
7365
8030
5911
1955A
7365
7601

1649
8098
2485

20568
8135

west 1/4
east 1/4
center

west 1/2
east 1/2
west 2/3

west 1/2
east 1/2

west 2/3
east 1/3

MW/NS
MW/NS

NS
MW/NS

NS
NS
NS

MW/NS
NS

MW/NS
NS
NS
NS
NS
NS
NS
NS
NS

TP/MW
NS
NS
NS
NS
NS
NS

High
High
Med.
High
Low
Low
Low
High
Med.
High
Low
Med.
Low
Low
Low
Low
Low
Low
High
Low
Low
Low
Low
Low
Low

contains mine waste
contains mine waste
close proximity to mine waste sample
contains mine waste
native soil, up grad. from mine waste
native soil
native soil
contains mine waste
may contain mine drainage sample
contains mine waste
native soil, up grad. from mine waste
down grad. from mine waste sample
native soil
native soil
native soil
native soil
native soil
native soil
tailings, mine waste
native soil, up grad. from mine waste
native soil
native soil
native soil
native soil
native soil

surface soils

surface soils

surface soils
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TABLE 3 ENVIRONMENTAL HAZARD RANKING OF MINING CLAIMS IN STUDY AREA

Claim M.S. Fraction* Map Unit Sampl Risk Comments Pre-acqulsltlon Recommendations

Bourbon
Brittle Silver
Buckeye & Ma
Buehler
Bullion

Burghard
C.H.C.
C.H.R.
C.V.G.

Caledonia

Caselton
Cashier
Catskill
Cerebus
Chestnut
Clen Campbell

Cobbler
Columbia Millsl
Confidence
Contact
Contention No.

5132
7458
7894

20738
7599

8070
1040

20740
6725

10122

20740
15233
7062
19665

435
1807

5274
365B
1447
6895
7565

north 1/4
south 3/4

west 1/3
east 2/3
west 1/2
east 1/2

north 1/4
south 3/4

NS
NS/MW

NS
MW/NS
MW/NS

NS
MW/NS

NS
NS

NS/MW/CMD
NS
NS
NS
NS

MW/NS
MW/NS/TP

NS
MW/NS
MW/NS

NS
NS

S/MW/NS
NS
NS
NS

Low
Med.
Low
High
High
Low
High
Med.
Low
High
Low
Low
Med.
Low
High
High
Low
High
High
Low
Low
High
Low
Low
Low

native soil
possible mine waste sample soils & survey
native soil
contains small mine waste piles
contains mine waste
native soil, up grad. from mine waste
contains mine waste
close proximity to mine waste survey claim, sample surface soils
native soil
mine waste, contaminated drainage
native soil
native soil
contains small mine shaft sample surface soils, Inspect shaft
native soil
contains mine waste
contains mine waste & tailings
native soil
contains mine waste
contains mine waste
native soil, up grad. from mine waste
native soil
slag, mine waste
native soil
native soil
native soil
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TABLE 3 ENVIRONMENTAL HAZARD RANKING OF MINING CLAIMS IN STUDY AREA

Claim M.S. Fraction* Map Unit Sampl Risk Comments Pre-acqulsltlon Recommendations

Cornucopia
Crebec

Cross
Crown Point
D. And B.B.
Dayton
Dayton No.2
Denver

Devide
Dude
Dudess
E.R.G.
Eclipse
Eighty-Eight
Ella D.
Elliott
Elliott Millsite
Enterprise

Ethlena

Eureka

11667
6130

940
7365
8539
2540
11636
7601

20568
7049
7049
7013
7269
7348
5659
1536A
1536B
5916

6136

1880

NW1/4
SE3/4

west 2/3
east 1/3

west 1/3
east 2/3
north 1/2

south 1/2
north 1/3

NS
NS
NS
NS
NS
NS
NS
NS

NS/MW/ RS-10
NS
NS
NS
NS
NS
NS
NS

MW/NS
NS
Tl

MW/NS
NS
NS

MW/NS
NS

Low
Med.
Low
Low
Low
Low
Low
Low
High
Low
Low
Low
Low
Low
Med.
Low
High
Med.
High
High
Low
Med.

High
Med.

native soil
contains small waste dump sample dump
native soil
native soil
native soil
native soil
native soil
native soli
mine waste tailings, 160 mg/kg Pb In NS
native soil, up grad. from mine waste
native soil
native soil
native soil
native soil
close proximity to mine waste sample surface soils
native soil
contains mine waste
proximity to slag and mine waste
contains tailings Impoundment
contains mine waste
native soil, up grad. from mine waste
close to mine waste, small mine sample surface soils, Inspect shaft
shaft
contains mine waste
contains small adit sample surface soils, Inspect adit
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TABLE 3 ENVIRONMENTAL HAZARD RANKING OF MINING CLAIMS IN STUDY AREA

Claim M.S.

Eureka 6285
Evening Call 8029
Evening Star 7565
Excelsior 1451 A
Excelsior Millstt 1451B
Excelsior 8141
Excelsior No.2 8141
Exchequer 5132
Falcon 2151

Florence 1 452A
Fraction 11814
Franklin 564

G.LP. 8017
Gem of Beauty 7164
Gen. Logan 2476
Gen. O.O How 2478
Gen. Sheridan 2479

Gen. Sherman 2477
Gertie 781
Gipsy 2499

Fraction* Map Unit Sampl

south 2/3 NS
NS
NS
NS
NS
NS
NS
NS

MW/NS
west 2/3 NS

east 1/3 NS
NS

NS/AH
center NS

west 1/3,ea MW
NS
NS

MW/NS
NS

west 1/3 MW/NS
east 2/3 NS

MW/NS
MW/NS
MW/NS

Risk

Low
Low
Low
Low
Low
Low
Low
Low
High
Med.

Low
Low
Low
Med.
High
Low
Low
High
Low
High
Low
High
High
High

Comments Pre-acqulsltlon Recommendations

native soil
native soil
native soil
native soil
native soil
native soil
native soil
native soil
contains mine waste
close to mine waste, small adit sample surface soils, Inspect adit,

survey claim
native soil
native soil
avalanche hazard area
close proximity to mine waste survey claim, sample surface soils
contains mine waste
native soil
native soil
contains mine waste
native soil
contains mine waste
native soil, up grad. from mine waste
contains mine waste
contains small mine waste dump
contains mine waste
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TABLE 3 ENVIRONMENTAL HAZARD RANKING OF MINING CLAIMS IN STUDY AREA

Claim M.S. Fraction* Map Unit Sampl Risk Comments Pre-acqulsltlon Recommendations

Golden Age
Golden Fleece

Goliath
Grand View

Group Millslte
H.B.

Hal Pointer
Half Loaf
Hardscrabble
Harvey

Hiawatha
Highland Chief
Hillside
Hillside No.2
Home
Homestake &
Honduras
Hope
Humbolt

Independent

5956
2261

19665
383

11583B
7013

8017
8017
8070

914

6393
8017
7994
7994
8031

410
7843

939
15233

7601

west 1/3
east 2/3

NW1/2
SE1/2

east 1/3
west 2/3

north 1/2
south 1/2
north 1/4

NS
MW/NS
AH/NS

NS
NS
NS

NS/MW
NS

NS
NS

MW/NS
MW/NS

NS
NS
NS
NS Hillsid
NS Hillsid.
NS Home

TI/S/MW RS-13
NS
NS
NS

MW/NS
MW/NS

Med.
High
Low
Low
Low
Med.
High
Low

Low
Low
High
High
Med.
Low
Low
High
High
Low
High
Low
Low
Med.
High
High

close proximity to mine waste
contains mine waste
avalanche hazard area
native soil
native soil
contains small adit sample surface soils, Inspect adit
may contain mine waste survey claim, sample surface soils
native soil

native soil
native soil
contains mine waste
contains mine waste
native soil, up grad. from mine waste
native soil
native soil
native soil, mine waste on road, 2800 mg/kg Pb
native soil, mine waste on road, 9100 mg/kg Pb
native soil, 300 mg/kg Pb
contains tailings, slag, and mine waste, 4800 mg/kg Pb
native soil
native soil
close proximity to mine waste sample surface soils
contains mine waste
contains mine waste

clalms.wql pages



TABLE 3 ENVIRONMENTAL HAZARD RANKING OF MINING CLAIMS IN STUDY AREA

Claim M.S. Fraction* Map Unit Sampl Risk Comments Pre-acqulsltlon Recommendations

Ingersol

Iron Clad
Iron Rod
Isabella
James Blalne

Kearney

Kitchen
Last Chance
Last Chance
Last Chance
Laura

Leap Year

Lelia Davis
Little Bernard
Little Carrie
Little Casper
Little George
Uttle George

413

1428
8140
2039
15233

5133

5917
20388
6512
8622
5913

6105

1256
6406
6960
19665
8017
8017

south 3/4
east 1/4
west 3/4

south 1/2
north 1/2
NW1/4
SE1/4
center

south 1/2
north 1/2
north 2/3
south 1/3

NS
MW/NS

NS
MW/NS

NS
AH/NS
MW/NS

NS
MW/NS
MW/NS

NS RS-08
MW/NS/AH

NS
NS

MW/NS
AH/MW RP-01

NS
NS
NS
NS
NS
NS
NS
NS
NS

Low
High
Low
High
Low
Low
High
Med.
High
High
Med.
High
Med.
Med.
High
High
Low
Low
Med.
Low
Low
Low
Low
Low
Low

native soil, up grad. from mine
contains mine waste
native soil, up grad. from mine
contains mine waste
native soil
avalanche hazard area
contains mine waste
close proximity to mine
contains mine waste
contains mine waste
close proximity to mine

waste

waste,

waste

waste

sample surface soils

140mg/kgPb
contains mine waste, avalanche hazard
may contain small shaft
close proximity to mine
contains mine waste

waste

avalanche hazard, mine shaft,
native soil
native soil
close proximity to mine
native soil
native soil
near avalanche hazard
native soil
native soil
native soil

waste

area

survey claim and sample surface s
survey claim and sample surface s

8500 mg/Kg Pb

sample soils
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TABLE 3 ENVIRONMENTAL HAZARD RANKING OF MINING CLAIMS IN STUDY AREA

Claim M.S. Fraction* Map Unit Sampi Risk Comments Pre-acqulsitlon Recommendations

Ext.,
Little J. Horner

Little Johnny
Little Lulu
Little Maggie
Lone Tree
Lookout

Lota
Lottie
Lowland Chief
Lucy
Maid of Aust.
Major

Mammoth
Mariqurta
Martha
Mary

Mclntire
Merrimac
Mervin

20740

10122
8017
8070
12303
1683

6154
8223
8017
1456
1587
384

20500
1450

20619
6205

12302
962

20619

north 1/3
south 2/3

SE1/2
NW1/2

north 1/2
south 1/2

east of river
west of rive

NS

NS
NS
NS
AH

MW/NS
NS

NS/MW
NS
NS
NS
NS
NS
NS

MW/NS
NS
MW

MW/NS
NS
NS
NS
WL

WL/NS RS-06

Med.

Low
Low
Low
Low
High
Low
High
Low
Low
Low
Low
Med.
Low
High
Low
High
High
Low
Low
Low
High
Low

native soil, possible mine waste on sample soils, survey
W. side
native soil
native soil
native soil
avalanche hazard area
contains mine waste
native soil, up grad. from mine waste
mine waste
native soil
native soil
native soil
native soil
contains small adit sample surface soils, Inspect adit
native soil
contains mine waste
native soil
contains mine waste and former acid plant
contains mine waste
native soil, up grad. from mine waste
close to avalanche hazard area
native soil
wetlands and former acid plant
native soils & wetlands, 90 mg/kg Pb
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TABLE 3 ENVIRONMENTAL HAZARD RANKING OF MINING CLAIMS IN STUDY AREA

Claim

Millie

Monarch
Mountain Boy
Mtn. Monarch
Mtn. Spring
Nancy Hanks
N.A. Cowdrey

New Discovery

New Year

Night Watch
Nora Lilly

Ontario
Pasadena
Paymaster

Pelican
Peru
Pewer Doiiar
Phoenix

M.S.

7988

20387
20387
1454
6129
8017
6317

1461A

1538

5976
1010

5923
6434
997

363
1455
8098
362

Fraction*

north 1/2
south 1/2

west 3/4
east 1/4
west 3/4
east 1/4
west 2/3
east 1/3

NE1/2
SW1/2

north 1/2
south 1/2

Map Unit Sampl

MW/NS
NS

MW/NS
NS
NS

MW/NS
NS
NS
NS
NS
NS
MW

AH/NS
NS

MW/NS
NS

AH/MW
NS

MW/NS
NS

MW.NS
NS
NS

MW/NS

Risk

High
Low
High
Low
Low
High
Low
Low
High
Low
Med.
High
Low
Low
High
Med.
High
Low
High
Low
High
Low
Low
High

Comments Pre-acqulsitlon Recommendations

contains mine waste
native soil, up grad. from mine waste
contains mine waste
native soil
native soil
contains mine waste
native soil
native soil
may contain mine waste survey claim
native soil
contains small mine waste dump sample dump
contains mine waste
avalanche hazard area
near avalanche hazard area
contains mine waste
close proximity to mine waste sample soils
avalanche hazard area, mine waste
native soil
contains small mine waste dump sample waste dump
native soil
contains mine waste
native soil
native soil
contains mine waste

Pigeon 665 MW/NS High contains mine waste
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TABLE 3 ENVIRONMENTAL HAZARD RANKING OF MINING CLAIMS IN STUDY AREA

Claim M.S. Fraction* Map Unit Sampl Risk Comments Pre-acqulsltlon Recommendations

Pittsburgh
Pluto
Premier

Princeton
Pro Patrla No.1

Pro Patrla No.7

Redeemer
Robber State
Roger Tlghbor
Royal Turk
S.M.G.
Sam Patch
Santa Clara

Santa Cruz

Selenide
Shamrock

Shehocton
Silver Age

941
8985
5132

2258
unkno

unkno

12304
1464
7784
8020
7986
8031
664

6132

7459
5832

8017
5831

south 3/4
north 1/4

SE1/4
NW1/4
SE1/2
NW1/2

east 1/2
west 1/2
east 1/4
west 3/4

east 1/4

west 3/4

west 2/3

NS
NS
NS
NS
MW
AH
NS
AH
NS
NS
NS
NS
NS
NS
NS S. Pat
NS
NS
NS
NS
NS

MW/NS RP-04

NS
NS
NS

Low
Low
Low
Med.
High
Low
Low
Low
Low
Low
Low
Med.
Low
Low
High
Low
High
Low
Med.
Med.
High

Low
Low
Med.

native soil
native soil
native soil
contains small adit sample soils, Inspect
mine waste
avalanche hazard area
near avalanche hazard area
avalanche hazard area
near avalanche hazard area
native soil
native soil
close proximity to mine waste sample surface soils
native soil
native soil
native soil, mine waste & fill, 12,000 mg/kg Pb
native soil
mine waste
native soil
close proximity to mine waste sample surface soils
close proximity to mine waste sample surface soils,
contains mine waste, 4.3 mg/L TCLP-Pb,
0.66 mg/L TCLP-Cd
native soil, up grad. from mine waste
native soil
contains small mine workings sample surface soils,

adit

survey

Inspect workl
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TABLE 3 ENVIRONMENTAL HAZARD RANKING OF MINING CLAIMS IN STUDY AREA

Claim M.S. Fraction* Map Unit Sampl Risk Comments Pre-acqulsltlon Recommendations

Silver Belt
Silver Cache
Silver Glance
Sliver Gl. No.2

Silver Gl. No.4
Skeptical No.1

Slide
Slide-Top
Smuggler

Snowflake
Snow Flake

South Park
Stanley No.1

Stanley No.2
Stanley No.3
Star
Star Routs
Stephan'rte
Stony Point

8020
1655
6201
6201

7976
1900

20740
20740
5912

5909
6216

1563
6095

6095
6095
6199
5970
7980
1489

east 1/3

west 1/2
east 1/2

south 1/3
north 2/3

east 1/4
west 3/4

east 1/3
west 2/3

AH
NS
NS

MW/NS
MW/NS

NS
NS
NS

AH/NS
NS
NS
NS Smug-

gler
NS

MW/NS
NS

NS/MW
AH
NS
NS
NS
NS
NS
NS
NS

Low
Low
Low
High
High
Med.
Med.
Low
Med.
Low
Low
High

Low
High
Med.
High
Low
Low
Low
Low
Low
Low
Low
Low

avalanche hazard area
native soil
native soil
contains mine waste
contains mine waste
native soil, up grad. from mine waste
native soil, downgrad. from mine waste
native soil
avalanche hazard and small shaft
native soil
native soil
native soil, mine waste on road, 420 mg/kg Pb

native soil
contains mine waste
native soil, up grad. from mine waste
native soil mine waste on e. and w. ends
avalanche hazard area
near avalanche hazard area
native soil
native soil
native soil
native soil
native soil
native soil

claims.wq! page 10



TABLE 3 ENVIRONMENTAL HAZARD RANKING OF MINING CLAIMS IN STUDY AREA

Claim M.S. Fraction* Map Unit Sampl Risk Comments Pre-acqulsltlon Recommendations

Sun Up
Syndicate
Telegraph
Thompson
Timberline
Tip Top
Tom Thumb

5910
2185A

780
6394

20740
1248

20740

north 1/4

Town of Rico Tract
Trails End
Triangle

Tunnelsite
Uncle Ned
Undine
Vestal

Wabash

Wellington
W.L Stevens

Worlds Fair
X-Ray
Yankee Boy
Yellow Jacket

20568
20347

915
1090
6252

617

7017

15233
19665
6969
364

west 1/3
east 2/3

west 1/2
east 1/2
south 1/2
north 1/2

west 1/2
east 1/2

west 1/2

AH/MW/NS
MW/NS

NS
MW/NS

NS
NS
NS
NS
NS

MW/NS
NS
NS

MW/NS
NS/MW
MW/NS

NS
MW/NS

NS
NS

MW/NS
NS

MW/NS
NS
NS Y. Boy

MW/NS

High
High
Low
High
Low
Low
Low
Low
Low
High
Med.
Low
High
High
High
Low
High
Med.
Med.
High
Med.
High
Low
High
High

avalanche hazard, mine waste
contains mine waste
native soil
contains mine waste
native soil
native soil
native soil
native soil
native soil
contains mine waste
native soil, up grad. from mine was sample soil
native soil
contains mine waste
mine waste, small adit sample surface soils, Inspect adit
contains mine waste
native soil, up grad. from mine waste
contains mine waste
native soil, close proximity to mine sample soils
close proximity to mine waste sample soils, survey claim
contains mine waste
close proximity to mine waste sample soils
contains mine waste
native soil
native soil, trench & road with mine waste, 6,500 mg/kg Pb
contains mine waste
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TABLE 3 ENVIRONMENTAL HAZARD RANKING OF MINING CLAIMS IN STUDY AREA

Claim M.S. Fraction* Map Unit Sampl Risk Comments Pre-acqulsltlon Recommendations

east 1/2
Zona K.
Zulu

8228
1452A

NS
NS
NS

Med. close proximity to mine waste
Med. close proximity to mine waste
Low native soil

sample surface soils
sample surface soils

fractions of claims are estimated
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TABLE 3 ENVIRONMENTAL HAZARD RANKING OF RICO CITY BLOCKS AND TRACTS

Block/Track

Block 1

Block 1
Block 1
Block 1

Block 2
Block 4
BlockG

Block 10
Block 1 1
Block 1 1
Block 1 1

Block 12
Block 13
Block 14

Block 14

Block 19
Block 19
Block 19
Block 19
Block 19
Block 19

Lot

3-6

17-20
39^0
36-38

9-12
39.40
39,40

1-40
2-4
11-29
32-34

23-26
12-16
21-28

31-40

1-3
7-9
11-20
21-25
30-35
36-40

Map Unit

BC

F
F/MW
F/MW

F
NS
F

NS
NS
NS
road

F
LUST
F

F

NS
DA
DA/DS
AI/MW
DA
WL

Risk

Medium*

High
High
High

High
Low
Unknown

Low
Low
Low
Low

High
High*
Medium*

Medium

Low
Medium
High
High
High
Medium

Sample

RS-18
RS-02
T-03

RS-16

RS-14

BK10

BK11

DOT 1.2.3

RS-04

RS-22

RS-23

Comments

adjacent to LUST property and
elevated Pb lilt
fill material of unknown origin
contains mine waste. 230-1500 mg/kg

Pre-acquisition Recommendations

evaluate LUST property, conduct
asbestos survey, dispose of chemicals
830-1 400 mg/kg Pb

Pb determine remediation options
contains mine waste. 21 mg/kg TCLP Pb determine remediation options

fill material of unknown origin. 650-750
native soil
fill material of unknown origin

native soil, 190 mg/kg Pb
native soil
native soil, 62 mg/kg Pb
road

fill material of unknown origin
B10 mg/kg TVH
former assay office

low metal cone.. Cd slightty elevated

native soil
adjacent to elevated Pb sites
disturbed soil, 2000 mg/kg Pb
contains mine waste material
disturbed soil, 800 mg/kg Pb
adjacent to elevated Pb sites

mg/kg Pb

sample not analyzed at client's request

sample soils
dispose of drummed waste
dispose of chemical wastes.
sample surficlal fill material

sample soils

delineate wetlands, sample soils

blocks.wql page 1



TABLE 3 ENVIRONMENTAL HAZARD RANKING OF RICO CITY BLOCKS AND TRACTS

Block/Track Lot Map Unit Risk Sample Comments Pre-acquisition Recommendations

Block 20
Block 20
Block 21
Block 21

Block 24
E. of Block 24
Block 25
Block 25
Block 25

Block 28
Block 29
Block 38
Block 39
Block 39

AE Arms Tract N.
AE Arms Tract N.

AE Arms Tract
AE Arms Tract
AE Arms Tract S.
AE Arms Tract S.

All. Cable Sub.
FG Day Tract
FG Day Tract
Graveyard Tr.
Group Tract

SE
21-40
1
4

21-30

1-14
15-28.35-40
29-34

1-20
1-5
21-40
1-20.28-40
21-27

(west 1/2)
(east 1/2)

(west 1/3)
(east 2/3)
(west 1/2)
(east 1/2)

41-44
(west 1/3)
(east 2/3)

MW
DS/MW
F/MW
NS

MW
NS
AI/MW
WL
MW

F/DS/MW
NS
NS
NS
L

NS
WL.MW

NS
MW
NS
WL

NS
NS
MW
NS
NS

High RP-03
High RS-21
High RS-15
Medium

High
High
High RS-28
Medium
High

High
Low
Low BK 38
Low BK 39
Medium

Medium
High RS-26

Medium
High RS-27
Medium
Low

Low RS-05
Medium
High
Low
Low RS-01

former Atlantic Cable Mine site. 7000 mg/kg Pb
disturbed soil, 3400 mg/kg Pb
contains mine waste, 3900 mg/kg Pb
native soil adjacent to elevated Pb she

contains mine waste
contains debris, close to mine waste
contains mine waste. 3500 mg/kg Pb
adjacent to elevated Pb sites
mine waste

contains mine waste. 1000 mg/kg Pb
native soil
native soil, 84 mg/kg Pb
native soil, 96 mg/kg Pb
former town dump

close proximity to high risk
wetlands, contains mine waste.
old landfill debris, 1600 mg/kg Pb
close proximity to high risk
mine waste, elevated Cd.Mn.Ag
close proximity to mine waste
possible wetlands

native soil. 280 mg/kg Pb
close proximity to mine waste
mine was'.e

native soil, 1 00-260 mg/kg Pb

sample soils

sample soils

sample soils

sample soils

sample soils

sample soils
delineate wetlands

blocks.wql page 2



TABLE 3 ENVIRONMENTAL HAZARD RANKING OF RICO CITY BLOCKS AND TRACTS

Block/Track Lot Map Unit Risk Sample Comments

Little ADA Tr. S.
Little ADA Tr. N.
Max Boehmer Tr.
Max Boehmer Tr.

Pasadena Red. T.
Pasadena Red. T.
Rico Smelting Tr.
Rico Smelting Tr.
Rico Town Dump

Roys Tract

Roys Tract

RGS Tract
RGS Tract

RGSY
RGSY
Tremble Tract
Warner K. Patrick
Winkfield Tr. East

Winkfield Tr. West
Winkfield Tr. West
Winkfield Tract
Winkfield Tract

(west 3/4)
(east 1/4)

(west 1/3)
(east 2/3)
(west
(east

(west

(east

(west
(east

(west

1/2)
1/2)

1/2)

1/2)

1/2)
1/2)

1/3)
(east 2/3)

(west 1/3)
(east 2/3)
(west
(east

1/4)
3/4)

NS
NS
NS
WL

WL
NS
WL.C/MW
NS
L

WUDA

C/F/A7AI/T

WL
TP

MW
WL
AI/T/C
NS
TP/C/MW

MW
WL
MW
WL

Low
Low Ada N
Low
Low

Low
Medium
High
Medium
Medium T-01.2

High RS-20

High RS-25

High RS-19
High

High
High
High
High RS-17
High

High
Medium
High
Medium

native soil
native soil, 77 mg/kg Pb
native soil
possible wetlands

possible wetlands
proximity to high risk
wetlands and clinker with mine waste
proximity to high risk
former landfill

possible wetlands, contains fill
2000 mg/kg Pb

delineate wetlands

delineate wetlands
sample
sample
sample

soils
soils
soils

contains slag and mine waste, 1200 mg/kg Pb

possible wetlands, 12,000 mg/kg Pb
tailings Impoundment,
contaminated stormwater discharge
contains mine waste
adjacent to tailings & mine waste
contains mill tailings, clinker, mine waste
native soil, 540-9,300 mg/kg Pb

sample soils

•
mine waste, contaminated water discharge,
tailings
contains mine waste
adjacent to tailings
contains mine waste
possible wetlands, adjac. to mine waste

sample

sample

soils

soils

• These sites may be reduced to low risk following completion of mitigation measures such as proper removal
and disposal of chemicals stored at the buildings, completion of an asbestos survey, and
characterization of soil contaminants.

blocks. wq1 page 3
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APPENDIX E

FIGURES OF STUDY AREA
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PRIVILEGED AND CONFIDENTIAL

TABLE 4 SOIL SAMPLE DESCRIPTIONS

RS-01: RS-01 was collected in coniferous forest from the Group Tract which is located on the south side of
Rico. This sample was a three-point composite sample from 0 to 2 inches depth. The sample consists of native
soil (map unit NS) derived from talus and slope wash material.

RS-02: RS-02 was collected from Block 1, lots 39 and 40 located behind Rico Properties. The sample was
collected from the upper 4 inches from a 20-inch deep observation hole. From 0 to 20 inches, there was fill
material consisting of alluvium, angular rocks containing iron staining (possibly mine waste rock), brick and
metal fragments, and some coal and glass fragments. The sample is from map unit F.

RS-03: RS-03 was a three-pout composite collected from Block 21, lot 1, which is located just east of the
Atlantic Cable mine site. The sample was from 0 to 4 inches depth and consisted of fill material of alluvial
cobbles and angular mineralized rocks (possibly mine waste rock). This sample is from map unit F/MW.

RS-04: RS-04 was collected from Block 14, lots 36-40 south of Silver Creek, east of Glasgow Avenue. This
sample was a four-point composite from roughly 0 to 7 inches depth. The sample consisted of fill material,
rounded to angular cobbles and gravel, and brick and glass fragments (map unit F).

RS-05: RS-05 was collected from the Atlantic Cable Subdivision in lots 41-44, which is located in northeast
Rico. This sample was a three-point composite from 0 to 2 inches depth. The sample consisted of native soil
(map unit NS) derived from various types of sedimentary rocks.

RS-06: RS-06 was collected north of Rico along the western floodplain of the Dolores River west of the
former acid plant. This sample was a three-point composite from 0 to 2 inches depth. The sample consisted
of native soil derived from alluvium and stream gravel and may be located in jurisdictional wetlands (map unit
WL).

RS-07: RS-07 was collected uphill from the Spill mine (also known as Mountain Springs mine) in an area
adjacent to mine workings. This sample was a three-point composite from 0 to 2 inches depth. The sample
consisted of native soil (map unit NS) derived from sedimentary and igneous rocks.

RS-08: RS-08 was collected downhill from the Spill mine in an area adjacent to mine workings. This sample
was a three-point composite from 0 to 2 inches depth. The sample consisted of native soil (map unit NS)
derived from sedimentary and igneous rocks.

RS-09: RS-09 was a three-point composite collected in a drainage down-gradient from the Spill Mine. The
drainage is stained red from iron precipitation from the mine site. The sample was from 0 ID 2 inches depth
and consisted of red-stained alluvial sediments generated by acid mine drainage (map unit AMD).

RS-10: RS-10 was collected in a stand of dead trees on the steep hillside just east of the former acid plant.
This sample was a four-point composite from 0 to 2 inches depth and consisted of native soil (map unit NS)
derived from talus and slope wash.

I897-OIO.APP 3/14/95
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RS-11: RS-11 was a two-point composite collected from Block 4, lot 40 and Block 2, lot 11 near the Rico
Hotel. The sample was from 0 to 2 inches depth and consisted of native soil (map unit NS) derived from talus
and slope wash.

RS-12: RS-12 was a four-point composite collected from Block 12, within lots 31 and 36 and Block 25, within
lots 5 and 11. Blocks 12 and 25 are located on the west side of Rico in the floodplain of the Dolores River.
The sample was from 0 to 2 inches depth and consisted of alluvium mixed with mine waste: rock (map unit
Al/MW).

RS-D: RS-13 was a four-point composite collected from the Homestake claim on the north end of Rico. The
sample was from 0 to 2 inches depth and consisted of native material, slag, mine waste rock, and coal (map
unitS/MW).

RS-15: RS-15 was a three point composite from 0 to 6 inches depth from Block 21, lot 1.
The sample consisted of fill material (map unit F) mixed with native soil. The fill material contained some
mineralized mine waste.

RS-16: RS-16 was collected from Block 2, lots 9-12. The sample was a three point composite from 0 to 8
inches depth. The sample consisted of both fill material and possible some native soil (map "unit F).

RS-17: RS-17 was a three point composite from 0 to 2 inches depth collected from the Wsirner K. Patrick
Tract. The sample consisted of native soil (map unit NS).

RS-18: RS-18 was collected from Block 1, lots 16-20. The sample was a three point composite from 0 to 5
inches depth and consisted of fill material and native soil (map unit F). The fill material contained charcoal
and glass and porcelain fragments.

RS-19: RS-19 was a four point composite from 0 to 2 inches depth. It was collected from wetlands (map unit
WL) along the east side of the Dolores River and west of Block 28.

RS-20: RS-20 was collected from wetlands along the east side of the Dolores River and west of Block 27.
The sample was a four point composite from 0 to 2 inches depth and consisted of native soil (map unit WL).

RS-21: RS-21 was collected from Block 20, lots 21-27. The sample was a four point composite from 0 to 2
inches depth and consisted of disturbed native soil (map unit DS).

RS-22: RS-22 was collected from Block 19, lots 13-20. The sample consisted of native soil that has been
disturbed by construction activities (map unit DS). The sample was a four point composite from 0 to 2 inches
depth.

RS-23: RS-23 was collected from Block 19, lots 7-9 and 29-36. The sample consisted of alluvium disturbed
from construction activities (map unit DA) and was a four point composite from 0 to 2 inches depth.

RS-24: RS-24 was collected from disturbed soil (map unit DS) from Block 28, lots 6-20. The sample was a
four point composite from 0 to 2 inches depth.

1897-010.APP 3/14/95
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RS-25: RS-25 was collected from the former train depot site. The sample consisted of clinkers and fill
material mixed with alluvium (map unit C/F/A). The sample was a four point composite from 0 to 2 inches.

RS-26: RS-26 was collected in dump debris (map unit DD) along the Dolores River. The sample was a three
point composite from 0 to 6 inches depth.

RS-27: RS-27 was collected from wetlands (map unit WL) along the east side of the A.E. Anas Tract. The
sample consisted of native soil and was a four point composite from 0 to 2 inches depth.

RS-28: RS-28 was collected from Block 25, lots 1-4. This sample consisted of disturbed alluvium and possibly
some mine waste (map unit Al/MW). It was a four point composite from 0 to 2 bches depth.

Smuggler This sample was collected from the Smuggler claim in northwest Rico. This sample was a four-
point composite from 0 to 2 inches in depth. The sample contained native soil and road base: materials.

Yankee Boy: This sample was collected from the Yankee Boy claim in northwest Rico. This sample was a
four-point composite from 0 to 2 inches. This sample contained native soil and sediment from a trench.

Hillside #2: This sample was collected from the Hillside #2 claim in northwest Rico. This sample was a five-
point composite from 0 to 2 inches. This sample contained native soil and road base material.

Hillside: This sample was collected from the Hillside claim in northwest Rico. This sample was a four-point
composite from 0 to 2 inches. This sample contained native soil and road base material.

Home: This sample was collected from the Home claim in west Rico. This sample was a five-point composite
from 0 to 2 inches. This sample contained native soil and road base material.

Sam Patch: This sample was collected from the Sam Patch claim in west Rico. This sample was a four-point
composite from 0 to 2 inches. The sample contained fill and mine waste from the east part of the claim.

Ada North: This sample was collected from the Little Ada Tract North in south Rico. This sample was a
four-point composite from 0 to 2 inches. The sample contained native soil.

Group: This sample was collected from the Group tract in south Rico. This sample was a six-point composite
from 0 to 2 inches. The sample contained native soil, including soil from the area downgradient of the Apex
claim mine waste pile.

BKIO: This sample was collected from Block 10 in south Rico. This sample was a three-point composite from
0 to 2 inches. The sample contained native soil.

BK11: This sample was collected from Block 11 in south Rico. This sample was a three-point composite from
0-2 inches. The sample contained native soil.

BK38: This sample was collected from Block 38 in south Rico. This sample was a three-point composite from
0-2 inches. The sample contained native soil.
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BK39: This sample was collected from Block 39 in south Rico. This sample was a six-point composite from
0-2 inches. The sample contained native soil.

Lots 17-20: This sample was collected from Lots 17-20. Block 1 in Rico. This sample was a six-point
composite from 0-2 inches. The sample contained fill material.

School lots: This sample was collected from Lots 9-12, Block 2 in Rico. This sample was a five-point
composite from 0-2 inches. The sample contained fill material.

Patrick: This sample was collected from the Warner K. Patrick Tract in northeast Rico. This sample was a
three-point composite from 0-2 inches. This sample contained native soil which had some orange staining
evident.

RP-01: RP-01 was collected from a mine-waste spoil pile at the Laura Mine site, which is located about 1/2
mile east of Rico. This sample was a three-point composite from 0 to 2 inches depth. The simple contained
mineralized (sul fides) waste material (map unit MW).

RP-02: RS-02 was collected from a mine spoil at the Lexington Mine site, which is located on the southeast
side of Rico. This sample was a three-point composite from 0 to 2 inches depth. The sample contained
mineralized waste material (map unit MW).

RP-03: RP-03 was a three-point composite from Block 20, lots 30 and 31 which is the former Atlantic Cable
Mine site. This sample was from 0 to 3 inches and consisted of mineralized (pyrite and sphalerite) rock and
soil (map unit MW).

RP-04: PR-04 was collected from a small mine waste dump (map unit MW) on the Shamrock claim. The
sample consisted of dump material and was a three point composite from 0 to 6 inches depth.

RA-01: RA-OI was a discrete grab sample collected along Silver Creek down gradient from the Argentine
tailings impoundments. The sample was from 0 to 4 inches depth and consisted of alluvium and mine waste
(map unit Al/MW).

T-01: T-01 was collected from the former city landfill. The sample was a grab sample from 6 feet depth just
above bedrock and consisted of reddish-brown sandy clay loam. Trash debris extended from 1.5 feet below
the surface to bedrock.

T-02: T-02 was collected from the former city landfill. The sample was a grab sample from 14 feet below
the surface and about one foot below the trash debris. The sample consisted of reddish-brown sandy clay loam.
Trash debris extended from 1.5 feet below the surface to 13 feet depth.

T-03: T-03 was collected from Block 1, lots 36-38. The sample was a composite from 0 to Ji feet depth and
consisted of fill material and possibly some mine waste material.

Trench 1: This sample was collected from Lot 40, Block 1. The sample was a three-point composite from
the east end of a trench excavated to a depth of 3 feet. The sample was of fill material.
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Trench 2: This sample was collected from Lot 40, Block 1. The sample was a three-point composite from
the west end of a trench excavated to a depth of 3 feet. The sample was of native soil with small amounts of
fill material.
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TABLE 5 ETAL CONCENTRATIONS IN SOIL SAMPLES

Sample

RS-01

RS-02

RS-O3*

RS-04

RS-05
RS-05B*

RS-06
RS-07*

RS-08
RS-09*

RS-10
RS-11*
RS-12
RS-13

RS-15

RS-16

RS-17

RS-18

RS-19

ID Location Depth
(in)

Group Tract 0-2

Blk1, lot 36-40 O4

Blk21.lot1 CM

Blk 14, lot 36-40 0-7

Atl. Cable Sub. 0-2

Block 6.lot 39.40 0-5
W. of acid plant 0-2
Spill Mine 0-2

Spill Mine 0-2

Acid Mine Drain 0-2

E. of acid plant 0-2
Block 2 & 4 0-2
Block 12 & 25 0-2
Homestake cl. 0-2

Block 21. lot 1 0-6

Block 2. lots 9-1 2 0-8

Warner K. Patrick 0-2

Block 1. lots 16-2 0-5

RGS Tract 0-2

Map
Unit

NS
F/MW
F/MW

F
NS

F
At
NS
NS

AMD

NS
NS
AI/MW
S/MW

F

F

NS

F

WL

Al Sb As Ba Be Cd Cr Co Cu Fe
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/k mg/kg

17000

15000

16000

19000

10000

8600

18000

11000

18000

13.000

15.000

11,000

16.000

5,600

Soils of the Western U.S.

Detection Limit 100

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

< 1-2.6

20

ND
62

26

ND

22

ND

20

37

47

21

ND

ND

ND

28

< 0.1 -97

20

110

170

140

150

150

180

130

100

210
160

210

140

200

160

70-500

50

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

7

10

6

3

ND

3

6

7

19

21

19

21

11

8

23

I 13

! 22

1 21

ND

14

1 2°
1 10

<1-15 0.01-10 3-2000

2 2 5

10

7

10

8

9

ND

10

8

11

9

8

6

10

ND

0.05-65

5

27 23000

190 53000

170 32000

33 25000

53 28000

21 12000

54 37000

HIS! 28o°°
fc5&3$iv]3

47000

38,000

84 33.000

66 25.000

110 36.000

260 24,000

2-300 —

5 5

ND = not detected at stated Detection Limit Values in ( ) are milligram/liter TCLP concentrations
" = sample was not submitted for analysis Regulatory level for TCLP: Pb = 5 mg/L, Cd = 1 mg/L, Ba = 100 mg/L

# = from Bowen, 1979, all others from Schacklette & Boerngeh 1984

shaded values exceed normal metal range for soils of the Western U.S., or. for Pb, the level where EPA guidance suggests further study.



lABLb 5

(continued)

Sample
ID

RS-01

RS-02

RS-03*

RS-04

RS-05

RS-05B*

ns-oe
RS-07*

RS-08

RS-09*

RS-10

RS-11*

RS-12

RS-13

RS-15

RS-16

RS-17

RS-18

RS-19

• TAL CONCENTRATIONS IN SOIL

Location Depth Map Unit Pt
(in) mg^

Group Tract 0-2 NS 101

Blk 1, lot 36^0 0-4 F/MW HHifr

Blk21.lot1 0^ F/MW

Blk 14. lot 36-40 0-7 F 161

All. Cable Sub. 0-2 NS 28

Block 6.lot 39.40 0-5 F

W. of acid plant 0-2 Al 9€

Spill Mine 0-2 NS

Spill Mine 0-2 NS 14

Acid Mine Drain 0-2 AMD

E. of acid plant 0-2 NS 16

Block 2 & 4 0-2 NS

Block 12 & 25 0-2 AI/MW lp§|

Homestakecl. 0-2 S/MW

Block 21, lot 1 0-6 F ill

Block 2. lots 9-1 2 0-8 F

Warner K. Patrick 0-2 NS

Block 1.16-20 0-5 F ||!

RGS Tract 0-2 WL fi&O

SAMPLES

> Mn
kg mg/kg

3 1100

H 1100

3 1500

3 1400

1100

3 790

3 1100

Ijpl 1300

If 3l°00

II 180°
W 74°
P 2-400

00 800

Hg
mg/kg

ND

2.5

0.8

ND

1.7

ND

ND

ND

0.6

0.5

0.4

ND

0.5

0.5

Mo
mg/kg

ND

ND

ND

ND

ND

ND

ND

ND
ND

ND

ND

ND

ND

ND

Nl

mg/kg

21

14

18

16

14

9

23

13

20

15

13

10

12

5

Se
mg/kg

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

Ag
mg/kg

ND

&£gi$£iw£|jf4L%£&j

ND

ND

ND

ND

jilillfffyipi
16

ND

ND

ND

Tl
mg/kg

ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

Tl

mg/k

330

220

270

450

130

140

240

220

360

210

230

100

230

100

V
mg/kg

26

27

26

29

22

13

26

21

56

28

31

22

31

15

Zn
mg/kg

190

990

1500

880

200

220

240

ifPIP
111

1.300

750

llfflli

Soils of the Western US < 10-700 30-5000 <0.01-4. -- <5-700 0.01-12* 0.01-8* 0.02-2. — 3-500* 10-2100

Detection Limit 20 0.2 20 20 10 50 10

ND = not detected at stated Detection Limit Values in ( ) are milligram/liter TCLP concentrations

• = sample was not submitted for analysis Regulatory level for TCLP: Pb = 5 mg/L, Cd = 1 mg/L, Ba = 100 mg/L

# = from Bowen, 1979. all others from Schacklerte & Boerngen 1984

shaded values exceed metal range for soils of the Western US. or, for Pb. the level where EPA guidance suggests further study.



lAbLE 5
(continued)

Sample
ID

MFT,AL CONCENTRATIONS IN SOIL SAMPLES

Location Depth Map Unit Pb Mn Hg
(in) mg/kg mg/kg mg/kg

Mo Ni
mg/kg mg/kg

Se Ag Tl Ti V Zn
mg/kg mg/kg mg/kg mg/k mg/kg mg/kg

RS-20

RS-21

RS-22

RS-23

RS-24

RS-25

RS-26
RS-27
RS-28
Smuggler
Y.Boy
Hillside #2

Hillside
Home
S.Patch

Ada North

Group

Roy Tract 0-2

Block 20. 21-27 0-2
Block 19. 13-20 0-2

Block 19. 7-9 & 2 0-2

Block 28. lots 6-2 0-2
Roy Tract 0-2
E of A.E. Arms Tra 0-6
E of A.E. Arms 0-2
Block 25. lots 1-4 0-2
Smug, claim 0-2
Y.Boy claim 0-2
H.side ff 2 claim 0-2

H.side claim 0-2
Home claim 0-2
S. Patch claim 0-2

LAdaN. claim 0-2

Group tract 0-2

ND

NO

ND

ND

ND
ND
23
ND

ND

14

22

12

15

18
11
25
17
14

ND

ND
13

'NO

ND
ND
ND
ND

ND

ND

ND

ND

ND

ND

ND

ND
ND

ND
ND

ND
ND
ND

130

150

120

190

170
180
280
130
170

Soils of the Western US <10-700 30-5000 <0.01-4. <5-700 0.01-12* 0.01-8* 0.02-2. -— 3-500* 10-2100

Detection Limit 20 0.2 20 20 10 50 10

ND = not detected at stated Detection Limit Values in ( ) are milligram/liter TCLP concentrations

• = sample was not submitted for analysis Regulatory level for TCLP: Pb = 5 mg/L, Cd = 1 mg/L, Ba = 100 mg/L

# = from Bowen. 1979, all others from Schacklette & Boerngen 1984

shaded values exceed metal range for soils of the Western US. or, for Pb, the level where EPA guidance suggests further study.



II ̂  OVJIL

(continued)

Sample ID Location Depth Map Unit Al Sb As Ba Be Cd Cr Co Cu Fe
(in) mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/k mg/kg

RS-20

RS-21

RS-22

RS-23
RS-24

RS-25

RS-26

RS-27
RS-28
Smuggler

Y.Boy
Hillside #2

Hillside
Home

S.Patch
Ada North

Group

Roy Tract 0-2

Block 20. 21-27 0-2

Block 19. 13-20 0-2

Block 1 9. 7-9 & 2 0-2

Block 28. 6-20 0-2

Roy Tract 0-2

E of AE. Arms Tra 0-6
EofAE. ArmsTa 0-2
Block 25. lot 1-4 0-2
Smug, claim 0-2

Y.Boy claim 0-2

H.side #2 claim 0-2
H.side claim 0-2

Home claim 0-2

S. Patch claim 0-2

LAdaN. claim 0-2

Group tract 0-2

WL

DS

DS

DA

DS

C/F/A

DD

WL

DA

NS

NS

NS

NS

NS

NS

NS

NS

9.800

15.000

12.000

11,000

11.000

7,700

15.000
9,900
13.000

Soils of the Western US

Detection Limit 100

ND

ND

ND

ND

ND

ND

ND

ND

ND

< 1-2.6

20

22

ND

ND

29

30

40

27

25

ND

12

19

24

26

21

26

9.8

13

< 0.1 -97

20

190

86

120

110

150

380

680

310

130

70-500 «

50

ND

ND

ND

ND

ND

ND

ND

ND

ND

I

!
I

<:1-15

2

17

24

18

19

18

4 15

9 37
15

21

2.2

ry' l̂ lfî  Sp^

4.6

ND

2.1

0.01-10 3-2000

2 5

10

11

12

9

11

6

12

9

10

0.05-65

5

•151,000
240 37.000
200 24.000

160 29.000

190 38,000
200 63.000

310 61,000

150 26,000
420 37.000

2-300

5 5

ND = not detected at stated Detection Limit Values in ( ) are milligram/liter TCLP concentrations

• = sample was not submitted for analysis Regulatory level for TCLP: Pb = 5 mg/L, Cd = 1 mg/L. Ba = 100 mg/L

ft = from Bowen. 1979. ail others from Schackiette & Boerngen 1984

shaded values exceed normal metal range for soils of the Western US, or, for Pb, the level where EPA guidance suggests further study.



I /MJLC U I ML

(continued)

Sample ID Location

I HA I lUNb IN bUIL bAMKLbtj

Depth Map Unit Al Sb As Ba Be Cd Cr Co Cu Fe
(in) mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/k mg/kg

BK10 Block 10

BK11 Block 11

BK38 Block 38

BK39 Block 39

Lots 17-20 L17-20.Blk.1

ScfvLots L9-12.Blk.2

Patrick

RA-01

RP-01

RP-02*

RP-O3

RP-04

T-01

T-02

T-03

Trench

Trench

Soils of

Warner K. Patrick

Silver Ck
Laura Mine

Lex. Mine
Atl. Cable Mine
Shamrock
Rico town dump
Rico town dump

Block 1 36-38

1 L40.Blk.1

2 L40.Blk.1

the Western US

0-2

0-2

0-2

0-2

0-2

0-2

0-2

0-4

0-2

0-2

0-4

0-6

6

14

0-8

0-3ft

0-3ft

NS

NS

NS

NS

F

F

NS

AI/MW

MW

MW

MW

MW

L

L

F

F/NS

F/NS

Detection Limit

10000

5800

12000

19.000

10,000

12.000

100

ND

ND

ND

ND

ND

ND

< 1-2.6

20

ND

ND

ND

14

ND

ND

10

50

74

26

(ND)

ND

36

49

ND

ND

< 0.1 -97

20

70

130

90

(1.1)

110

140

170

70-500 •

50

ND

ND

ND

2

ND

ND

•C1-15

2

1.6

ND

ND

ND

9.5

6.6

2.1

10

(0.66)

ND

4

6

6

ND

O.OMO

2

10

| 6

| 24

(ND)

24

16

25

3-2000

5

10 190

ND iim
13 mm
10 9

8 74

9 230

0.05-65 2-300

5 5

44000

56000

57000

26.000

24.000

47.000

5

ND = not detected at stated Detection Limit Values in ( ) are milligram/liter TCLP concentrations

• = sample was not submitted for analysis Regulatory level for TCLP: Pb = 5 mg/L, Cd = 1 mg/L, Ba = 100 mg/L

# = from Bowen. 1979. all others from Schacklette & Boerngen 1984

shaded values exceed normal metal range for soils of the Western US. or, for Pb, the level where EPA guidance suggests further study.



Ill <_"Wll_ VJ'II'U l-l—VJ

(continued)

Sample
ID

BK10

BK11
BK38

BK39

Lots 17-20

Sch.Lots

Patrick

RA-01

RP-01

RP-02*

RP-03

RP-04

T-01

T-02

T-03

Trench 1

Trench 2

Location Depth Map Unit
(in)

Block 10 0-2 NS

Block 1 1 0-2 NS

Block 38 0-2 NS

Block 39 0-2 NS

L17-20.Blk.1 0-2 F

L9-12,Blk.2 0-2 F I

Warner K. Patrick 0-2 NS

Silver Ck 0-4 AI/MW

Laura Mine 0-2 MW

Lex. Mine 0-2 MW

At). Cable Mine 0-4 MW

Shamrock 0-6 MW

Rico town dump 6 L

Rico town dump 14 L

Block 1.36-38 0-8 F

L40.Blk.1 0-3ft. F/NS

L40.Blk.1 0-3ft. F/NS

Pb Mn Hg Mo Nl Se Ag Tl Tl
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/k

190

62

84

96

180

Illljĵ
(4.3)

20

380

$P1$P
230

I
2300

f 1200

| 5000

500

4,300

1.200

ND

0.4

0.4

(ND)

ND

ND

0.4

ND

34

ND

ND

ND

ND

15

ND

21

24

13

16

ND

ND

ND

(ND)

ND

ND

ND

ND

(ND)

ND

ND 170

ND 43

ND 150

ND 230

ND 200

ND 150

V

mg/kg

15

12 |

18 |

29

24

28

I

Zn
mg/kg

360

150

160

160

2,000

1.500

970

1.400m{iiim
mfflM

65

640

1.300

U îi
410

Soils of the Western US

Detection Limit

<10-700 30-5000 <0.01-4. <5-700 O.OM2# 0.01-8* 0.02-2.

20 0.2 20 20 10 50

3-500* 10-2100

10

ND = not detected at stated Detection Limit Values in ( ) are milligram/liter TCLP concentrations

• = sample was not submitted for anafysis Regulatory level (or TCLP: Pb = 5 mg/L, Cd = 1 mg/L, Ba = 100 mg/L

# = from Bowen, 1979, ail oihers from Schackietie & Boerngen 1984

shaded values exceed metal range for soils of the Western US, or, for Pb, the level where EPA guidance suggests further study.



METAL CONCENTRATIONS IN WATER SAMPLES

Sample ID Location Al Sb As Ba Be Cd Cr Co Cu Fe
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

RW-01

RW-02

RW-03

RW-04

RW-05

Silver Ck, below mill

Spill Mine

Dolores R. - Arg. Discharg

Dolores R. down grad.

Dolores R. up grad.

Dolores River Standaid

Detection Limit

ND

180

0.2

0.4

0.4

0.2

NO

ND

ND

ND

ND

0.2

NO

ND

ND

ND

ND

0.05

0.2

ND

ND

ND

ND

ND

0.5

ND

ND

ND

ND

ND

0.02

ND

0.33

ND

ND

ND

0.0004

0.02

ND

ND

ND

ND

ND

0.1

0.05

ND

0.13

ND

ND

ND

0.05

ND

12

ND

ND

ND

0.014

0.05

0.13

0.39

0.34

0.13
0.09

1

0.05

ND = not detected at stated Detection Limit

Sample ID Location Pb Mn Hg Mo Ni Se Ag Tl Tl V Zn
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

RW-01

RW-02

RW-03

RW-04
RW-05

Silver CK. below mill

Spill Mine

Dolores R. • Arg. Discharg

Dolores R. down grad.
Dolores R. up grad.

Dolores River Standard

Detection Limit

ND

ND

ND

ND
ND

0.004

0.2

0.11

40

0.76

0.06
NO

1

0.05

ND

ND

ND

ND
NO

5E-05

0.001

ND

ND

ND

ND

ND

0.05

ND

0.39

ND

ND

ND

0.05

0.05

ND

ND

ND

ND
NO

0.02

0.2

ND

ND

ND

ND
ND

0.0001

0.1

ND

ND

ND

ND

ND

0.2

ND

ND

ND

ND
ND

0.05

ND

ND

ND

ND

ND

0.1

0.22

40

0.39

0.08

NO

0.05

ND = not detected at stated Detection Limit



Walsh Environmental Scientists and Engineers, Inc.

PRIVILEGED AND CONFIDENTIAL

TABLE 7 SAMPLING LOCATIONS - ASSAY BUILDING

Sample Number Deoth (bgsl

SP01

SP02

SP03

SP04

SP05

SP06

Cl

5'

5'

8'

6'

7'

5'

NA

Location

Leach line 10' west of NEC of building

Leach line 30' west of NEC of building

Leach line 10' east of NWC of building

Test pit downgradient of tanks about 6*

South tank on east side, 3' below top of tank

Test pit near southwest corner of property

Composite sample from soil stockpile

1897-OlO.APP 3/14/95



TABLET^ ASSAY BUILDING METAL CONCENTRATIONS IN SOIL SAMPLES

Sample Location
No.

Depth Al Sb As Ba Be Cd Cr Co Cu Fe
(FT) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

SP01

SP02

SP03

SP04

SP05

SP06

10'WNEC

West Side Mid

NWC Bldg

SEC by tank

Septic tank pit

SWC-Backgrnd

Soils ol Western U.S.

Detection Level

5
5
8
6
7

5

16000

13000

11000

16000

7000

16000

200

ND

ND

ND

ND

ND

ND

< 1-2.6

20

ND

62

22

29

ND

ND

< 0.1 -07

20

210

170

98

120

71

110

70-5000

50

ND

ND

ND

ND

ND

ND

<1-15

2

9

13

7

5

7

3

0.01-10

2

20

16

16

20

12

22

3-2000

5

9

8

9

10

6

9

0.05-65

5

150

190

180

40

160

45

2-300

5

24000

22000

37000

26000

20000

23000

200

Sample Location
No.

Depth Pb Mn Hg Mo Ni Se Ag Tl Ti
(FT) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

V Zn
(mg/kg) (mg/kg)

SP01

SP02

SP03

SP04

SP05

SP06

10'WNEC

West Side Mid

NWC Bldg

SEC by tank

Septic tank pit

SWC-Backgrnd

5

5

8

6

7

5

880

1100

1050

760

1300

380

2800

8500

1500

1200

1200

900

16

1.4

ND

ND

ND

ND

ND

7

ND

ND

ND

ND

15

12

16

14

9

16

ND

ND

ND

ND

ND

ND

20

. 45

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

200

120

120

240

150

200

27

22

23

30

19

29

1800

2100

1100

1100

1300

630

Soils of Western U.S.

Detection Levui

<10-700 30-5000 <0.01-4.6

20 5 0.5

<5-700 0.01-12* 0.01-8* 0.02-2.8

5 20 10 50

3-500* 10-2100

10 5

ND=not detected at stated Detection Level

From Bowen. 1979



Wulsli Environmental Scientists and Engineers, Inc.

PRIVILEGED AND CONFIDENTIAL

TABLE 9 FORMER HIGHWAY DEPARTMENT PROPERTY TOXICITY CHARACTERISTIC LEACHING
PROCEDURE TRACE METAL CONCENTRATIONS

SAMPLE
I.D.

DOT 1

DOT 2

DOT 3

Detection
Level

Regulatory
Level

Arsenic
.: ".. ::•.•:•

ND

ND

ND

0.2

5.0

Barium

0.8

1.2

2

0.5

100

Cadmium
!.''•• ' •.:'•'•

0.08

0.05

0.07

0.05

1.0

••:v..': >-<fv '•:'••'• • :
;,:. Chromium
%*$$?M &'•.&'

ND

ND

ND

0.05

5.0

Lead :.;|:
' . . • ' ' ..-, :•••! '•

ND

ND

1.7

0.5

5.0

^.Mercury • '

ND

ND

ND

0.02

0.2

Selenium :

ND

ND

ND

.2

1.0

. : Silver :

ND

ND

ND

0.05

1.0

ND = not detected
Ail units are milligrams per liter

1897-010. APR. 3/14/95



Walsh Environmental Scientists and Engineers, Inc.

PRIVILEGED AND CONFIDENTIAL

TABLE 10 FORMER HIGHWAY DEPARTMENT PROPERTY
AROMATIC VOLATILE COMPOUNDS

SAMPLE: Benzene
(mg/kg)

:Toluene benzene
(mg/kg);

DOT1 ND ND ND ND ND 14 28

DOT 2 ND ND ND ND ND 13 ND

DOTS ND 1.1 ND 1.3 1.2 810 600

Detection
Level

0.2 0.2 0.2 0.2 0.2 10

ND = not detected

1897-010.APP 3/14/95



Walsh Environmental Scientists and Engineers, Inc.

PRIVILEGED AND CONFIDENTIAL

APPENDIX G

LABORATORY ANALYTICAL DATA

I897-010.APP 3/14/95



Walsh Environmental Scientists and Engineers, Inc.

PRIVILEGED AND CONFIDENTIAL

SOIL ANALYTICAL DATA

1897-010.APP 3/14/95



InterfDountaln Laboratories, Inc.

•Client:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese

8:ury
bdenum
;l

Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
Boron
Calcium
sota:;sium
Magnesium
Sodium
Phosphorous
Silicon
yttrium

TOTAL METALS

WALSH & ASSOCIATES. INC.
T-01
Rico, Colorado
B947383
Soil

Analytical
Result

19000
ND
ND

110
2

ND
24
10
9
26000
20
500

ND
ND

24
ND
ND
ND

230
29
65

ND
ND

59000
3400
14000

ND
640
210

ND

ANALYSIS

Date Reported:
Date Sampled:
Date Received:
Date Digested:
Date Analyzed:

Detection
Level

100
20
20
50
2
2
5
5
5

100
20
100
0.2
20
5

20
10
50
5
10
20
100
50
100
100
100
200
200
100
50

1 160 B«worch Oft..
tojcmon. Montana :W7li

08/29/94
08/09/94
08/13/94
08/24/94
08/25/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND • Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils. Sediments, and Sludges.
SW-846. September 1986.
Method 6010: Inductively Coupled Plasma-Atomic Emission
Specuoscopy. SW-846, September 1986.

jod 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor
'nique), SW-846, September 1986.

Analyst Reviewed



Inter-mountain Laboratories, Inc
11*0 B«i*excM>sr.

Mfnan. Montana W.'IS

EPA METHOD 8240
HSL VOLATILE COMPOUNDS

Client: WALSH & ASSOCIATES. INC.
Sample ID: T-02
Project ID: Rico, Colorado
Laboratory ID: B947384
Sample Matrix: Soil

Parameter

1.1.1 -Trichloroethane
1 .1 ,2.2-Tetrachloroethane
1 . 1 ,2-Trichloroethane
1 , 1 -Dichloroethane
1 . 1 -Dichloroethene
1,2-Dichloroethane
|&Dichloropropane
^Kitanone (MEK)
2-H«xanone
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Brornodichloromethane
Brornoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis- 1 ,3-Dichloropropene
Dibromochloromethane
Ithylbenzene
m.p-Xylene
Methylene chloride
3-Xylene
Bryrene

Analytical
Result

ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Date Reported:
Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:

Detection
Limit

0.2
0.2
0.2
0.2
0.2
0.2
0.2
1

0.2
0.2

1
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
1

0.2
0.2

08/29/94
08/10/94
08/13/94
08/1 6/94
08/17/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg

mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg



Inter-mountain Laboratories, Inc
IIM 0.Marcn Orlv.

tollman. Montana MI'li

EPA METHOD 8240
HSL VOLATILE COMPOUNDS

Client:
Sample ID:
Laboratory ID:
Sample Matrix:

WALSH & ASSOCIATES. INC.
T-02
B947384
Soil

Date Reported:
Date Sampled:
Date Analyzed:

08/29/94
08/10/94
08/17/94

Parameter

Tetrachloroethene (PCE)
Toluene
trans-1 ,2-Dichloroethene
trans- 1.3-Dichloropropene
Trichloroethene (TCE)
Vinyl Chloride

Analytical
Result

ND
ND
ND

ND
ND
ND

Detection
Limit

0.2
0.2
0.2
0.2
0.2
0.2

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND • Compound not detected at stated Detection Limit.
J - Meets identification criteria, below Detection Limit.
B - Compound detected in method blank.



Inter-mountain Laboratories, Inc

11*0 RMwxch Ortv.
toicman. Montana M7IJ

EPA METHOD 8240
TENTATIVELY IDENTIFIED COMPOUNDS

Client:
Sample ID:
Laboratory ID:
Sample Matrix:

WALSH & ASSOCIATES. INC.
T-02
B947384
Soil

Date Reported:
Date Sampled:
Date Analyzed:

08/29/94
08/10/94
08/17/94

Tentative
Identification

Retention
Time (min) Concentration Units

No additional compounds found at reportable levels.

own concentrations calculated assuming a Relative Response Factor = 1.

QUALITY CONTROL:

Surrogate Recovery
Soil

QC Limits

1,2-Dichloroethane-d4
Toluene-d8
Bromofluorobenzene

107
99
102

70-121
8 1 - 1 1 7
74 - 121

References:

Method 8240. Gas Chromatography/Mass Spectrometry for Volatile Organics.
Tes't Methods for Evaluating Solid Wastes. SW-846. United States
Environmental Protection Agency, Third Edition, November 1986.

A/falyst Reviewed



lnterfTlountaln Laboratories, Inc.

EPA METHOD 8270
HSL SEMI-VOLATILE COMPOUNDS

BASE/NEUTRAL/ACID EXTRACTABLES

I 160 P*»*arch Dnv«
Bojvman. Montana .'IV7I3

Client: WALSH & ASSOCIATES. INC.

Sample ID: T-02
Project ID: Rico, Colorado
Laboratory ID: B947384
Sample Matrix: Soil

Parameter

1 ,2.4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2.4.5-Trichlorophenol
2.4,6-Trichlorophenol
^^Dichlorophenol
^•Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3.3'-Dichlorobenzidine
3-Methylphenol/4-Methylphenol **
3-Nitroaniline
4.6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether
4-CNoro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Nitroaniline
4-Nitrophenol
Acenaphihene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Jfcrolalpyrene
^lmo(b)fluoranthene
3en2:o(g,h,i)perylene
3enzo(k)fluoranthene
Benzole Acid

Analytical
Result

NO

ND

ND
ND
ND

ND

ND
ND

ND
ND

ND

ND

ND
ND
ND

ND
ND
ND

ND
ND

ND

ND

ND

ND
ND
ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

Date Reported:
Date Sampled:
Date Received:
Date Extracted:

Date Analyzed:

Detection
Limit

1
1
1
1
i
1
i
i
5
1
1
1
1
1
1
5
1
2
1
5
5
1
2
2
1
2
5
1
1
1
1
1
1
1
1
5

08/30/94
08/10/94
08/13/94
08/18/94
08/30/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kfl
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg



Inter-fTlountaln Laboratories, Inc

1160 BcMOich Drrv.
on. Montana S971J

EPA METHOD 8270
HSL SEMI-VOLATILE COMPOUNDS

BASE/NEUTRAL/ACID EXTRACTABLES

Client: WALSH & ASSOCIATES. INC.
Sample ID: T-02
Laboratory ID: B947384
Sample Matrix: Soil

Parameter

Benzyl Alcohol
bisl?.-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate»sene

Butylphthalate
Octylphthalate

Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexaehlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
IndenoU ,2,3-cd)pyrene
sophorone
N-Niti'osodi-n-propylamine
N-Niuosodiphenylamine
Maphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
°yrene

Analytical
Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Date Reported:
Date Sampled:

Date Analyzed:

Detection
Limit

2
1
1
1
5
1
1
5
1
1
1
1
1
1
1
1
2
1
2
1
1
1
1
1
1
5
1
1
1

08/30/94
08/10/94
08/30/94

Units

mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg

mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND • Compound not detected at stated Detection Limit.
J - Meets identification criteria, below Detection Limit.
** - Compounds coelute by GCMS.
B - Compound detected in Method Blank.



Inter-mountain Laboratories, Inc.

loicman. Uentana W7IS

EPA METHOD 8270
TENTATIVELY IDENTIFIED COMPOUNDS
BASE/NEUTRAL/ACID EXTRACTABLES

Client: WALSH & ASSOCIATES, INC.
Sample ID: T-02 Date Reported: 08/30/94
Laboratory ID: B947384 Date Sampled: 08/10/94
Sample Matrix: Soil Date Analyzed: 08/30/94

Tentative Retention
Identification Time (minutes) Concentration Units

No additional compounds found at reportable levels.

Unknown concentration calculated assuming Relative Response Factor = 1,

QUALITY CONTROL:

Surrogate Recoveries

2-Fluorophenol
Phenol-d6
Nitrobenzene-d5
2-Fluorobiphenyl
2,4.6-Tribromophenol
Terphenyl-d14

%

69
104

77

86

90
87

Soil
QC Limits

2.5 - 121
24 - 1 1 3
23 - 1 20
30 - 1 1 5
1 9 - 1 2 2
18 - 137

Reference:

Method 8270. Gas Chromatography/Mass Spectrometry for Semivolatile
Organics, Test Methods for Evaluating Solid Wastes. SW-846.
United States Environmental Protection Agency. Third Edition.
Jfcember 1986.

Analyst Reviewed



InterfDountaln Laboratories, Inc.

•Client:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
^ury
^PJbdenum
Nickel
Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
Boron
Calcium
Potassium
Magnesium
Sodium
Phosphorous
Silicon
Yttrium

TOTAL METALS

WALSH & ASSOCIATES. INC.
T-02
Rico. Colorado
B947384
Soil

Analytical
Result

10000
ND

36
140

ND
4
16
8
74
24000
380
4300

ND
ND

13
ND

11
ND

200
24
640

ND
ND

9100
2300
8800

ND
640
260

ND

ANALYSIS

Date Reported:
Date Sampled:
Date Received:
Date Digested:
Date Analyzed:

Detection
Level

100
20
20
50
2
2
5
5
5

100
20
100
0.2
20
5

20
10
50
5
10
20
100
50
100
100
100
200
200
100
50

1 160 Q»Moicn (>tv.
Boitmon. Montana 597 is

08/29/94
08/10/94
08/13/94
08/24/94
08/25/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND - Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils. Sediments, and Sludges.
SW-846, September 1986.
Method 6010: Inductively Coupled Plasma-Atomic Emission

jctroscopy, SW-846, September 1986.
J 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor

ilcfinique). SW-846, September 1986.

Reviewed



Inter-Mountain Laboratories, Inc
1160 IfeMorch Drt/.

Boicmon. Montana M7IS

Client:

TOXICITY CHARACTERISTIC LEACHING PROCEDURE - TCLP
TRACE METAL CONCENTRATION

WALSH & ASSOCIATES. INC.
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:

Parameter

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
K îium
••

T-03
Rico, Colorado
B947385
Soil

Analytical
Result
(mg/L)

ND
0.7
0.08

ND
21

ND
ND
ND

Date Reported:
Date Sampled:
Date Received:
Date Extracted TCLP:
Date Analyzed:

Detection
Level
(mg/L)

0.2
0.5

0.05
0.05
0.5

0.02
0.2

0.05

08/26/94
08/09/94
08/13/94
08/23/94
08/25/94

Regulatory
Level
(mg/L)

5.0
TOO
1.0
5.0
5.0
0.2
1.0
1.0

ND-Parameter not detected at stated detection level.

References:
Toxicity Characteristic Leaching Procedure , Final Rule,
Federal Register, 40 CFR 261-302. Part V, EPA Vol 55, No. 126, June 29, 1990

Method 3010: Acid Digestion of Aqueous Samples and Extracts
for Total Metals, SW-846. Sept. 1986.

Method 6010: Inductively-Coupled Plasma-Atomic Emission
Specuoscopy, SW-846, Sept. 1990.

Method 7470: Mercury in Liquid Waste (Manual Cold-Vapor
Technique), SW-846, Sept. 1986.

Analyst Reviewed



Inter mountain Laboratories, Inc.

Client:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese»ury

bdenum
;l

Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
Boron
Calcium
Potassium
Magnesium
Sodium
Phosphorous
Silicon
Yurium

TOTAL METALS

WALSH & ASSOCIATES. INC.
T-03
Rico, Colorado
B947385
Soil

Analytical
Result

12000
ND

49
170

ND
6
25
9
230
47000
7700
1200
0.4

ND
16

ND
10

ND
150
28
1300

ND
ND

1300
2100
9400

ND
610
310

ND

ANALYSIS

Date Reported:
Date Sampled:
Date Received:
Date Digested:
Date Analyzed:

Detection
Level

100
20
20
50
2
2
5
5
5

100
20
100
0.2
20
5
20
10
50
5
10
20
100
50
100
100
100
200
200
100
50

Bot«mon. Monlono 39713

08/29/94
08/09/94
08/13/94
08/24/94
08/25/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND • Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils. Sediments, and Sludges.
SW-846. September 1986.
Method 6010: Inductively Coupled Plasma-Atomic Emission
SpearoscopY. SW-846. September 1986.

7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor
nique), SW-846, September 1986.

Reviewed



Inter-IDountaln Laboratories, Inc.

11*0 QvMotch O»n
toicman. Monlona MI'lS

TOXICITY CHARACTERISTIC LEACHING PROCEDURE - TCLP
TRACE METAL CONCENTRATION

Client:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:

Parameter

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury

^^nium

WALSH & ASSOCIATES. INC.
RP-01
Rico, Colorado
B947386
Soil

Analytical
Result
(mg/L)

ND
1.1

0.66
ND

4.3

ND

ND
ND

Date Reported:
Date Sampled:
Date Received:
Date Extracted TCLP:
Date Analyzed:

Detection
Level
(mg/L)

0.2
0.5

0.05
0.05
0.5
0.02
0.2

0.05

08/26/94
08/10/94
08/13/94
08/23/94
08/25/94

Regulatory
Level

(mg/L)

5.0
100
1.0
5.0
5.0
0.2
1.0
1.0

ND-Parameter not detected at stated detection level.

References:
Toxicity Characteristic Leaching Procedure . Final Rule.
Federal Register, 40 CFR 261-302. Pan V, EPA Vol 55, No. 126, June 29. 1990

Method 3010: Acid Digestion of Aqueous Samples and Extracts
for Total Metals, SW-846, Sept. 1986.

Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy. SW-846. Sept. 1990.

Method 7470: Mercury in Liquid Waste (Manual Cold-Vapor
Technique), SW-846. Sept. 1986.

Reviewed



Inter*mountaln Laboratories, Inc.

I 140 0»*»OfCh CMv«
Boicmon. Montana

QUALITY ASSURANCE / QUALITY CONTROL



Inter-fTlountaln Laboratories, Inc
11*0 B.

tajcman. Montana S97IS

tQA/QC
ATILE COMPOUNDS BY GC/MS

METHOD BLANK

Date Analyzed: 08/17/94
Laboratory ID: 3MB-229B
Sample Matrix: Water

Parameter

Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
C^rhon Disulfide
^•)ichloroethene
1.1-Dichloroethane
1,2-Dichloroethene
Chloroform
1.2-Dichloroethane
2-Butanone
1.1.1 -Trichloroethane
Cyclohexane
Carbon Tetrachloride
Bromodichloromethane
1 ,2-Dichloropropane
1.4-Dioxane
cis-1 ,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1 . 1 ,2-Trichloroethane
Benzene
trans -1 ,3-Dichloropropene
1.2-Dibromoethane
Bromoform
4-Mechyl-2-pentanone
2-Hexanone
Tetrachloroethene
1^K,2-Tetrachloroethane

Analytical
Result

ND

ND
ND
ND
ND
ND

ND
ND
ND

ND
ND

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND

ND

ND
ND
ND

ND
ND
ND
ND
ND

ND

Detection
Limit

5
5
5
5

20
20
5
5
5
5
5
5

20
5
5
5
5
5

500
5
5
5
5
5
5
5
5
5
5
5
5

Units

ug.L
ug L
ug.L
ug.L
ug.L
ug L
ug L
ug L
ug L
ug.L
ug L
ug L
ug L
ug.L
ug.L
ug.L
ug.L
ug/L
ug L
ug.-L
ug L
ug L
ug.L
ug/L
ug.L
ug/L
ug/L
ug.L
ug/L
ug/L
ugl



Inter -mountain Laboratories, Inc.

ILATILE COMPOUNDS BY GC/MS

Date Analyzed: 08/17/94
Laboratory 10: 3MB-229B
Sample Matrix: Water

11M B«t*on:h Dirty,
•oicmon. Monlono M7IS

Parameter

Toluene
Chlorobenzene
Ethylbenzene
Styrene
m,p-Xylene
o-Xylene

Analytical
Result

NO
ND
NO
ND
ND
ND

Detection
Limit

5
5
5
5
5
5

Units

ug/L
ug/L
ug/L
ug/L
ug.L
ug/L

ND - Compound not detected at stated Detection Limit.
J - Meets identification criteria, below Detection Limit.
B - Compound detected in method blank.



Inter-mountain Laboratories, Inc.

1160 PcMoich Drtv*
tollman. Montana W7IS

^NTATIVELY IDENTIFIED COMPOUNDS
METHOD BLANK ANALYSIS

Datu Analyzed: 08/17/94
Laboratory 10: 3MB-229B
Sample Matrix: Water

Tentative Retention
Identification Time (min) Concentration Units

No additional compounds found at reportable levels.

own concentrations calculated assuming a Relative Response Factor = 1.

QUALITY CONTROL:
Water

Surrogate Recovery % OC Limits

1,2-Dichloroethane-d4 106 76 114
Toluene-d8 100 8 8 - 1 1 0
Bromofluorobenzene 105 8 6 - 1 1 5

References:

Method 8240. Gas Chromatography/Mass Spectrometry for Volatile Organics.
Test Methods for Evaluating Solid Wastes. SW-846. United States
Environmental Protection Agency. Third Edition. November 1986.

Reviewed



Interfnountaln Laboratories. Inc

IB QA/QC
VOLATILE COMPOUNDS BY GC/MS
EXTRACTION BLANK

1140 CUMOtcn Ortv*
•oilman. Montana J97IS

Date Analyzed: 08/17/94
Laboratory ID: 3EB-229A
Sample Matrix: Soil
Date Extracted: 8/17/94

Parameter

Dichlorodifluoromethane
Chloromethane
Brornomethane
Vinyl Chloride
Chloroethane
Trichlorofluoromethane
Uuhylene Chloride
^P»- 1 , 2-Dichloroethene
1.1-Oichloroethene
1.1-Oichloroethane
2.2-Dichloropropane
cis-1,2-Dichloroethene
Chloroform
Bromochloromethane
1.2-Dichloroethane
1,1.1-Trichloroethane
Carbon Tetrachloride
1 . 1 -Dichloropropene
Benzene
1,2-Dichloroethane
Trichloroethene
1.2-Dichloropropane
3romodichloromethane
Dibromomethane
Toluene
1 . 1 ,2-Trichloroethane
Fetrachloroethene
1 .3-Dichloropropane
Dibromochloromethane
1.2-Dibromoethane
Dhlorobenzene
^^,2-Tetrachloroethane

Analytical
Result

ND
.ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Detection
Limit

0.2
0.2
0.2
0.2
0.2
0.2

1
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

Units

mg/kg
mg/kg
mg.kg
mg.kg
mg.kg
mg;kg
mg.kg
mg/kg
mg,kg
mg kg
mg.kg
mg kg
mg.-kg
mg kg
mg/kg
mgrkg
mg.kg
mg kg
mg/kg
mg/kg
mg/kg
mg.-kg
mg/kg
mg;kg
mg/kg
mg.kg
mg/kg
mg/kg
mg.kg
mo/kg
mg/Xg
mg/kg



Inter-mountain Laboratories, Inc.

JLATILE COMPOUNDS BY GC/MS

I 160 Rvwoich Ortv«
•atcman. Montana M7IS

Date Analyzed: 08/17/94
Laboratory ID: 3EB-229A
Sample Matrix: Soil
Date Extracted: 08/17/94

Parameter

Ethylbenzene
trans- 1 ,3-Dichloropropene
Styrene
m.p-Xylene
o-Xylene
cis- 1 ,3-Dichloropropene
Brornoform
Isopropylbenzene
1 , 1 ,2.2-Tetrachloroethane
^fcnobenzene
^^3-Trichloropropane
n-Propylbenzene
2-Chlorotoluene
1 .3. 5-Trime:hylbenzene
4-Chlorotoluene
tea-Butylbenzene
1 ,2,4-Trimethylbenzene
sec-Butylbenzene
4-lsopropyltoluene
1 ,3-Dichlorobenzene
1 ,4-Oichlorobenzene
n-Butylbenzene
1 ,2-Dichlorobenzene
1 ,2-Dibromo-3-chloropropane
1 ,2.4-Trichlorobenzene
Hexaichlorobutadiene
Naphthalene
1.2.3-Trichlorobenzene

•Analytical
Result

ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Detection
Limit

0.2
0.2
0.2
0.2
0.2 •
0.2
0.2
0.2
0,2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg:kg
mg kg
mg.kg
mg.kg
mg.-kg
mg/kg
mg.-kg
mg/kg
mg/kg
mg.kg
mg.kg
mg/kg
mg kg
mg.kg
mg/kg
mg.kg
mg.kg
mg/kg
mg/kg
mg/kg
mg.kg

mg/kg
mg/kg
mg/kg

ND • Compound not detected at stated Detection Limit.
J • Meets identification criteria, below Detection Limit.
B - Compound detected in Method Blank.



Inter-mountain Laboratories, Inc

1140 feMorch Crtv«
toicman. Montana K'71S

^NTATIVELY IDENTIFIED COMPOUNDS
EXTRACTION BLANK ANALYSIS

Data Analyzed:
Laboratory 10:
Sample Matrix:
Date Extracted:

Tentative
Identification

08/17/94
3EB-229A
Soil
08/17/94

Retention
Time (min) Concentration Units

No additional compounds found at reportable levels.

Unknown concentrations calculated assuming a Relative Response Factor = 1.

QUALITY CONTROL:

Surrogate Recovery

Dibromofluoromethane
Toluene-d8
Bromofluorobenzene

Soil
% QC Limits

108
101
103

80-
81 -
74 -

120
117
121

Reference:

Method 8260. Gas Chromatography/Mass Spectrometry for Volatile Organics.
Test Methods for Evaluating Solid Wastes. SW-846, United States
Environmental Protection Agency. Third Edition. November 1986.

Reviewed



Inter-mountain Laboratories, Inc.

1140 R*MOtcli Oov.
(oi*man. Montana 597 |J

QA/QC
3EMI-VOLATILE ORGANIC COMPOUNDS BY GC/MS
METHOD BLANK

Date Analyzed: 08/30/94
Laboratory ID: SMB-230
Sample Matrix: Soil
Date Extracted: 08/1 8/94

Parameter

1 ,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
1 •Methylnaphthalene
2.4,5-Trichlorophenol
2.4,6-Trichlorophenol
2.4-Dichlorophenol
2.4-Dimethylphenol
2.4-Dinitrophenol

tOinitrotoluene
Oinitrotoluene
iloronaphthalene

2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3.3'-Dichlorobenzidine
3-Methylphenol/4-Methylphenol *
3-Nitroaniline
4.6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
i-Chlorophenyl-phenylether
4-Nitroaniline
4-Niuophenol
5-Methyl chrysene
7. 1 2-Dimethylbenz(a)anthracene
Acenaphthene
Acenaphthylene
Anthracene
3enzenethiol
3en2o(a)anihracene

kotalpyrene
o(b)fluoranthene

Analytical
Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Detection
Limit

1
l
1
1
1
1
1
i
1
5
1
1
1
1
1
1
5
1
2
1
5
5
1
2
2
1
2
5
1
1
1
1
1
1
1
1
1

Units

mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg.kg
mg.kg
mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg
mg;kg
mg.kg

mg/kg

mg.kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg



Inter-mountain Laboratories, Inc.

I 160 ».i.o,eil Orv.
ftoicman. Montana S»7IS

IB QA/QC
SEMI-VOLATILE ORGANIC COMPOUNDS BY GC/MS
METHOD BLANK

Date Analyzed: 08/30/94
Laboratory ID: SMB-230
Sample Matrix: Soil
Da-te Extracted: 08/1 8/94

Parameter

Benzo(g,h,i)perylene
BenzoMfluoranthene
Benzoic Acid
Benzyl Alcohol
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
Buiylbenzylphthalate
Chrysene
di-n-Butylphthalate
fei-Octylphthalate
Wbenz(a,h)acridine
Dibenz(a.h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indene
lndeno(1,2,3-cd)pyrene
Isophorone
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
3eruachlorophenol
Phenamhrene
Phenol
3yrene
'yridine
hunoline

Analytical
Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Detection
Limit

1
l
5
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
1
2
1
1
1
1
1
1
1
5
1
1
1
1
1

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND - Compound not detected at stated Detection Limits.
* - Compounds Coelute by GC/MS.



Inter-mountain Laboratories, Inc.

M«0 R*March Otv.
Baxvman. Montana W7IS

QA/QC
SEMI-VOLATILE ORGANIC COMPOUNDS BY GC/MS
METHOD BLANK
TENTATIVELY IDENTIFIED COMPOUNDS

Dane Analyzed: 08/30/94
Laboratory 10: SMB-230
Sample Matrix: Soil
Date Extracted: 08/18/94

Tentitively Retention
Identification Time (min.) Concentration Units

No additional compounds found at reponable levels.

Unknown concentration calculated assuming Relative Response Factor = 1.

CONTROL:

Surrogate Recoveries

2-Fluorophenol
Phenol-d6
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
Terphenyl-d14

Soil
% QC Limits

71
99
76
82
85
77

25 -
24 -
23 -
30-
19 -
18-

121
113
120
115
122
137

Reference:

Method 8270, Gas Chromatography/Mass Spectrometry for
Semivolatile Organics, Test Methods for Evaluating Solid Wastes.
SW846. USEPA. Third Edition, November 1986.

USEPA Contract Lab Program, Statement of Work for Organic
Analysis. Multi-Media, Multi-Concentration, OLM01.0, December 1990.

Reviewed



Inter-mountain Labcxatcxles, Inc.

IB QA/QC
TRACE METALS - TCLP
METHOD BLANK

11*0 0n*orcrt Otv»
• man. Montana MM5

Date Analyzed:
Laboratory 10:
Sample Matrix:

08/25/94
TMB 94-30
Extract

Parameter

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Menium
Ver

Sample
Result

NO
NO
NO
NO
NO
NO
NO
NO

PQL

0.2
5

0.05
0.05
0.2

0.02
0.2

0.05

Regulatory
Level

5.0
100.0
1.0
5.0
5.0
0.2
1.0
1.0

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

ND-Parameter not detected at stated detection level.

References:
Toxicity Characteristic Leaching Procedure . Final Rule.
Federal Register. 40 CFR 261-302. Pan V. EPA Vol 55. No. 126. June 29. 1990

Method 3010: Acid Digestion of Aqueous Samples and Extracts
for Total Metals, SW-846, Sept. 1986.

Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy. SW-846, Sept. 1990.

Method 7470: Mercury in Liquid Waste (Manual Cold-Vapor
Technique). SW-846, Sept. 1986.

nalyst Reviewed



Inter-mountain Laboratories, Inc.

1140 P*Mo
Soi«mon. Montana 497IS

QA/QC
PURGEABLE ORGANIC COMPOUNDS
MATRIX SPIKE / MATRIX SPIKE DUPLICATE SUMMARY

Date Analyzed: 08/17/94
Laboratory ID: 3MSD7281
Sample Matrix: Water

ORIGINAL SAMPLE PARAMETERS

Parameter

1 . 1 -Dichloroethene
Trichloroethene
Benzene
Toluene
Chlorobenzene

Spike
Added
(ug/L)

100
100
100
100
100

Sample
Cone.
(ug/L)

0
0
0
0
0

MS
Cone.
(ug/L)

100
100
97
93
94

MS
Recovery

(%)

100
100
97
93
94

QC
Limits

(% Rec.)

61-145
71-120
76-127
71-127
75-130

DUPLICATE SAMPLE PARAMETERS

Parameter

1,1 -Dichloroethene
Trichloroethene
Benzene
Toluene
Chlorobenzene

Spike
Added
(ug/L)

100
100
100
100
100

MSD
Cone.
(ug/L)

104
98
95
91
92

MSD
Recovery

(%)

104

98
95
91
92

RPD
(%)

4

2
2
2
2

QC Limits
| RPD

14

14

11

13
13

Rec.

61-145
71-120
76-127
71-127
75-130

Spike Recovery: 0 out of 10 outside QC limits.
RPD: 0 out of 5 outside QC limits.

Analyrl / Reviewed



lnterfflountaln Laboratories, Inc.

1160 0«waicM>tv«
•oilman. Montana J97IS

BQA/QC
URGEABLE ORGANIC COMPOUNDS

MATRIX SPIKE / MATRIX SPIKE DUPLICATE SUMMARY

Date Analyzed:
Laboratory ID:
Sample Matrix:
Dace Extracted:

08/17/94
3EMSD738
Soil
8/17/94

ORIGINAL SAMPLE PARAMETERS
Sample

(trig/kg) (mg/kg) (mg/kg)
Recovery Limits

t% Rec.)

1,1-Dichloroethene
Trichloroethene
Benzene
Toluene
Chtorobenzene

2
2
2
2
2

0
0
0
0
0

1.5
1.5
1.6
1.5
1.6

71
75
80
71
80

59-172
62-137
66-142
59-139
60-133

DUPLICATE SAMPLE PARAMETERS

•:••••• -.. :::;:.̂ :;pp :;;;-::;::;f:i:v:: - "••$&;:. ' .';;
Parameter ;•

1,1-Dichloroethene
Trichloroethene
Benzene
Toluene
Chlorobenzene

Spike
• Added

(mg/kg)

2
2
2
2
2

MSD
Cone,

(mg/kg)

1.6
1.7
1.7
1.7
1.7

MSD
Recovery

(%')

76
85
85
81
85

RPD

7
13
1 1
13
6

QC
RPD|

22
24
21
21
21

Limits
Rec.

59-172
62-137
66-142
59-139
60-133

Spike Recovery:
RPD:

0 out of 10 outside QC limits.
0 out of 5 outside QC limits.

Reviewed



Inter-mountain Laboratories, Inc.

11*0 fetter. Onv.
tollman. Montana 597IJ

QA/QC
oMI-VOLATILE ORGANIC COMPOUNDS BY GC/MS
BLANK SPIKE

Date Analyzed: 08/30/94
Laboratory ID: SBS-230
Sample Matrix: Soil
Date Extracted: 08/1 8/94

Parameter

Phenol
2-Chlorophenol
1 ,4-Dichlorobenzene
n-Nitroso-di-n-propylamine
1 ,2,4-Trichlorobenzene
4-Chloro-3-methylphenol
Acenaphthene
^ îtrophenol
JpDinitrotoluene
Penvachlorophenol
Pyrene

Spike
Added
(mg/kg)

200
200
100
100
100
200
100
200
100
200
100

Sample
Cone,

(mg/kg)

0
0
0
0
0
0
0
0
0
0
0

MS
Cone,

(mg/kg)

124
120
71
80
74
119
70
120
71
187
77

MS
Recovery

125
123
73
76
82
136
83
154
84
155
75

QC
Limits

(% Rec.)

2 6 - 9 0
25 - 102
28 - 104
41-126

38- 107
26 - 103
31 - 137
11-114
2 8 - 8 9
17 - 109
35- 142

QUALITY CONTROL:

Surrogate Recoveries

2-Fluorophenol
Phenol-d6
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
Terphenyl-d14

Soil
% . QC Limits

81
101
79
84
92
82

25 -
24 -
23-
30-
19-
18 -

121
113
120
115
122
137

Spike Recovery: 0 out of 11 outside QC limits.

Analyst Reviewed



Inter-mountain Laboratories, Inc

11*0 (feMorcn Drtv*
toicman. Montana 597 u

QA/QC
TRACE METALS
MATRIX SPIKE

TCLP

Date Analyzed:
Laboratory ID:
Sample Matrix:

08/25/94
B947386
Soil

Parameter

Arsenic
Barium
Cadmium
Chromium

Lead
Mercury

Knium

y

Spike
Added
(mg/L)

2.5
5.0

0.50
2.0
2.0

0.20
2.5

0.05

Sample
Cone.
(mg/L)

NO
i.l

0.66
NO
4.3
NO
NO
NO

MS
Cone.
(mg/L)

2.6
6.0
1.12
2.0
6.1

0.21
2.9

0.06

MS
Recovery

105
97
92
98
91
103
114
121

QC
Limits

(% Rec.)

75-
75-
75-
7 5 -
7 5 -
7 5 -
75 -
75 -

125
125
125
125
125
125
125
125

ND-Parameter not detected at stated detection level.

References:
Toxiciry Characteristic Leaching Procedure , Final Rule.
Federal Register. 40 CFR 261-302. Pan V. EPA Vol 55. No. 126. June 29. 1990

Method 3010: Acid Digestion of Aqueous Samples and Extracts
for Total Metals. SW-846. Sept. 1986.

Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy, SW-846, Sept. 1990.

Method 7470: Mercury in Liquid Waste (Manual Cold-Vapor

Technique), SW-846. Sept. 1986.

alyst Reviewed



Inter-mountain Labo/atodes, Inc.

11*0 »• March Ortv.
•axeman. Montana M7IJ

BQA/QC
RACE METALS - TCLP

DUPLICATE SUMMARY

Date Analyzed:
Laboratory ID:
Sample Matrix:

08/25/94
B947385
Soil

Parameter

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
l̂enium

Pver

Sample
Result

ND
0.7

* 0.08
ND
21
NO
NO
ND

Duplicate
Sample
Result

NO
0.7

0.08
NO
22
ND
ND

ND

RPD

0
0
0
0
5
0
0
0

PQL

0.2
5

0.05
0.05

0.2
0.02
0.2

0.05

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

NO-Parameter not detected ac stated detection level.

References:
Toxiciry Characteristic Leaching Procedure . Final Rule.
Federal Register. 40 CFR 261-302. Part V. EPA Vol 55. No. 126. June 29. 1990

Method 3010: Acid Digestion of Aqueous Samples and Extracts
for Total Metals. SW-846. Sept. 1986.

Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy. SW-846. Sept. 1990.

Method 7470: Mercury in Liquid Waste (Manual Cold-Vapor
Technique), SW-846, Sept. 1986.

Reviewed



. Ina CHAIN OF C RECORD
/

•/
t

v ' f

Client/Project Name I

Sampler: (Signature) /

d/Otnl^? X Z^x-c^x î

Sample NoJ

Identification

PS- AT
pps _ /&
R$ - /7
$£ - IB
RS - )-9
PS - 5o
£ S - k I

&S - A2_
PS - ^3
>pS - «3V
#£ - 45"
#5 -*<*
PS-2.7

R5 - 38

Date

f/9
$/J
5 1 o

/ /

&/t
{J / 1 Q

K/IO

«y/o
«/to

B//O
Q//O

&/IO

e//o
B//O

Time

/A 3*
io:io
11:10
i(* : ^°

5/at>
&\£0

/3''/«»""

/3-'3o

i-b'.VS'
/V//A"

/^; ̂ o

/ w* ' ^ ^^

/ ^J * eO O

1-7:1*

Project Location /..••• /

fce.0 (?O r.^ I ANALYSES /PARAMETERS

Chaln of Custody Tape No. / A-

\

Lab Number

^^-736f

737^)

73 7/
-737>

7-37^

7.j7/

7575
^
7?7(^

-7^-71

71-f&
7111
755c

7 3 til

7jft>

Relinquished by: (Signature)

> RellnquUhed by: (Signature)

Relinquished by: (Signature)

a n a
1 S33 Tsfrs Avenue 1 7 ! 4 PttSSps Clrete 250
Shoridan. Wyooing 82801 OJSeBa. Wyoming 82718 Fan
Telephone (3d7) 872-8945 Telephone (307) 682-8945 Tefe

Inter-Mo

w ifvoi nnain oiiu
fllnolon. NM 874
tphone (60S) 326

Matrix

S*: /

S«- /
s * ; /

S4 ; /

^ ; /

s«.% I
<.; /
i,.. /
i..'/
So.'/

S«: /

So: /

So;/
S.-'i

-BS

4§

/

1

{

1

I
1

(
t
)

f

1

\

1
i

|5
K^

^

*^

^

^

^
-^
tX

<^

/X

/^

^
^

•"

7 7

i

/ Ramarka

/- t̂̂ K. -C^A .
<X

/ ^O^C OA7rV

*v

Dale Time Received by: (Signature) ,,. • LlL>

D/le ' Time Received by: (Signature)

Date Time Received by laboratory: (Signature) ^

untain Laboratories,
a

«i 1 16G Research Dr.
01 Bozeman. Montana 69715
-4737 Telephone (406) 586-6450

Inc.
a a
i1iS35H30 3304 LOngrf
College Station. TX 77845 College Stal
Telephone (400) 776-8045 Telephone (

ire Drive
ten. TX 77846
400) 774-4000

Dele Time

Dele Thne

Dele Tle*e

1 9 RSS



inur-Uoun CHAIN OF CUSTODY RECORD
Ctlent/ProJect Name

•gj 1 1 y- . 7/f /Pi CO

Sampler: (Signature) '

7j • f A /

Sample No7
(dent meal Ion

T-0/
T-o I
-T-ol

~T- O^L

T - & 2-
-7- - o 2_

T- £>3
^^^^™ ^O

/P/5- £>/

Date
8/f

eh
4/1

3 //D
&//0

B//O

8/9
&/9

8//o

Time
/ 3.'2o

IV 2/
/S.'^3-

/O'.OO

to'.oi

lo'.o^.

l(r> to
/6-I?

/£.'3°

Chain

Project Location

/ / ANALYSES / PARAMETERS

ol Custody Tap* No.

Lab Number

Z2?V73£>3
zzlerf

Y

7je?V
/

J/

7J&5
/

73^6

R*Unqul.h*d by: (Signature)

Rednqulahed by: (Signature)

7^ —£~& *^^~ vp^**^x^1-<-5^— )
FMInqul*h«d by: (̂ Ignatura) A

Matrix

.So. /

<>t>'l

s»; /

<>t>:\
So,/

So: /

£o. /

5»: /

SM /

Date Time

Sy 2-///

Date Time

Date Time
N

o
.o

f 
^̂

^
>
.

C
o
n
ta

in
e
rs

/

/

/

/

f

^

1

;

/

|

tX

I/

S

\
*s

^

jl
*s

^

^^*

^f

^

'

/
/ Ramarfcs

\. . - . , .-"-i
^t

£JL6>£k<t^~£&«i-

tf & —/)*/

"j^ZTjae*,^ )
ReoeNed by: (Signature)

-^ M*— (/sb^&Vr^-A^r*-'}

Received by labor atoryf (Signature) ' '

Inter-Mountain Laboratories, Inc.
;n D n n D n
. 1 633 l err* Av*nu« 17 \4 FhiBipe Circle 2506 West Main Sireei i 160 Research Dr. i i i83SH3C 3304 LuOymirw Dfr»*

Sh«ddan. WytxHng 829O1 Oltena. Wyoming 82716 Farmlngton. NM 87401 Bozeman. Montana 50715 College Station.- TX 77846 CoHege Station. TX 77846
-Telephone (307) 672-OT45 Telephone (307) 662-8045 Telephone (505) 326-4737 Telephone (406) 688-8450 Telephone (409) 778-8046 Telephone (400) 774-4090

Date Time

Date Time

Dele Ttme

19R60



Inter-mountain Laboratories, Inc.

1140 0* March Orrv*
Bo I •man. Montana 59715

CASE NARRATIVE

On September 8, 1994, seventeen samples were received for analysis at Inter-
Mountain Laboratories, Bozeman, Montana. The chain of custody form requested
analysis for arsenic, cadmium, lead, and zinc. Client name/Project name was listed
as Walsh & Asociates / Rico.

Detectable amounts of targeted compounds were present in some of the samples.

Limits of detection for each instrument/analysis are determined by sample matrix
effects, instrument performance under standard conditions, and dilution
requirements to maintain chromatography output within calibration ranges.

si/.
Try
/nn Sudtelgte

IML-Bozeman

0920wa



Inter-mountain Laboratories, Inc

1140 Rcwaich Oilv*
taitman. Montana S97I5

TOTAL METALS ANALYSIS

Client: WALSH & ASSOCIATES. INC.
Sample ID: Smuggler Date Reported: 09/09/94
Project ID: #1897-040 / Rico Date Sampled: 09/07/94
Laboratory ID: B948075 Date Received: 09/08/94
Sample Matrix: Soil Date Digested: 09/08/94

Date Analyzed: 09/09/94

Parameter
Analytical

Result
Detection

Level Units •

Arsenic 12 10 mg/kg
Cadmium 2.2 1 mg/kg
Lead 420 10 mg/kg
Zinc 460 3 mg/kg

* Results are reported on an as received basis (wet wt. mg/kg).
ND - Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils. Sediments, and Sludges.
SW-846, September 1986.

Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy, SW-846, September 1986.

^WvsT"yst Reviewed



Inter-fDountoln Laboratories, Inc

1140 0«Man:h Drtv.
tollman. Montana 997IS

TOTAL METALS ANALYSIS

Client: WALSH & ASSOCIATES, INC.
Sample ID: Yankee Bay Date Reported: 09/09/94
Project ID: #1897-040 / Rico Date Sampled: 09/07/94
Laboratory ID: B948076 Date Received: 09/08/94
Sample Matrix: Soil Date Digested: 09/08/94

Date Analyzed: 09/09/94

Parameter
Analytical

Result
Detection

Level Units *

Arsenic 19 10 mg/kg
Cadmium 12 1 mg/kg
Lead 6500 10 mg/kg
Zinc 2100 3 mg/kg

* Results are reported on an as received basis (wet wt. mg/kg).
ND • Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils, Sediments, and Sludges.
SW-846, September 1986.

Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy, SW-846, September 1986.

4-^Wlystyst Reviewed



Inter-mountain Laboratories, Inc

1140 B*MOn:rt Ortv.
•oiimon. Montana 55715

TOTAL METALS ANALYSIS

Client: WALSH & ASSOCIATES. INC.
Sample 10: Hillside 12 Date Reported: 09/09/94
Project ID: #1897-040 / Rico Date Sampled: 09/07/94
Laboratory ID: B948077 Date Received: 09/08/94
Sample Matrix: Soil Date Digested: 09/08/94

Date Analyzed: 09/09/94

Parameter
Analytical

Result
Detection

Level Units •

Arsenic 24 10 mg/kg
Cadmium 16 1 . mg/kg
Lead 9100 10 mg/kg
Zinc 2400 3 mg/kg

* Results are reported on an as received basis (wet wt. mg/kg).
ND - Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils. Sediments, and Sludges.
SW-846, September 1986.

Method 6010: Inductively Coupled Plasma-Atomic Emission
Spearoscopy, SW-846, September 1986.

^myst Reviewed



Inter-mountain Laboratories, Inc

I 140 B.norch Orv.
Boa* man. Montana !1»71J

TOTAL METALS ANALYSIS

Client: WALSH & ASSOCIATES. INC.
Sample 10: Hillside Date Reported: 09/09/94
Project ID: #1897-040/Rico Date Sampled: 09/07/94
Laboratory ID: B948078 Date Received: 09/08/94
Sample Matrix: Soil Date Digested: 09/08/94

Date Analyzed: 09/09/94

Parameter
Analytical

Result
Detection

Level Units *

Arsenic 26 10 mg/kg
Cadmium 23 1 mg/kg
Lead 2800 10 mg/kg
Zinc 3400 3 mg/kg

* Results are reported on an as received basis (wet wt. mg/kg).
ND - Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils. Sediments, and Sludges.
SW-846. September 1986.

Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy, SW-846, September 1986.

Reviewed



Inter-mountain Laboratories, Inc.

11*0 B«i*ofch Ortv*
Boi«man. Montana S97IS

TOTAL METALS ANALYSIS

Client: WALSH & ASSOCIATES. INC.
Sample 10: Home Date Reported: 09/09/94
Project ID: #1897-040 / Rico Date Sampled: 09/07/94
Laboratory ID: B948079 Date Received: 09/08/94
Sample Matrix: Soil Date Digested: 09/08/94

Date Analyzed: 09/09/94

Parameter
Analytical

Result
Detection

Level Units *

Arsenic 21 10 mg/kg
Cadmium 4.6 1 mg/kg
Lead 300 10 mg/kg
Zinc 780 3 mg/kg

* Results are reported on an as received basis (wet wt. mg/kg).
ND - Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils. Sediments, and Sludges.
SW-846. September 1986.

Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy. SW-846, September 1986.

JB^st
(A.

Reviewed



IntcrfDountaln Laboratories, Inc.

1160 Rcuorch IMv»
Boicmon. Montana 597IS

TOTAL METALS ANALYSIS

Client: WALSH & ASSOCIATES. INC.
Sample ID: Sam Patch Date Reported: 09/09/94
Project ID: #1897-040/Rico Date Sampled: 09/07/94
Laboratory ID: B948080 Date Received: 09/08/94
Sample Matrix: Soil Date Digested: 09/08/94

Date Analyzed: 09/09/94

Parameter
Analytical

Result
Detection

Level Units *

Arsenic 26 10 mg/kg
Cadmium 17 1 mg/kg
Lead 12000 10 mg/kg
Zinc 2900 3 mg/kg

* Results are reported on an as received basis (wet wt. mg/kg).
ND - Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils, Sediments, and Sludges.
SW-846. September 1986.

Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy, SW-846, September 1986.

4- Reviewed



Inter-mountain Laboratories, Inc.

I IAO f)«MOfch Oiv«
Bozcman. Montana 591 IS

TOTAL METALS ANALYSIS

Client:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:

WALSH & ASSOCIATES. INC.
Patrick
#1897-040 /Rico
8948081
Soil

Date Reported:
Date Sampled:
Date Received:
Date Digested:
Date Analyzed:

09/09/94
09/07/94
09/08/94
09/08/94
09/09/94

Parameter

Arsenic
Cadmium
Lead
Zinc

Analytical
Result

10
2.1
9300
970

Detection
Level

10
1

10
3

Units *

mg/kg
mg/kg
mg/kg
mg/kg

* Results are reported on an as received basis (wet wt. mg/kg).
ND - Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils, Sediments, and Sludges.
SW-846. September 1986.

Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy, SW-846, September 1986.

«rtalyst Reviewed



Inter-mountain Laboratories, Inc.

ll60R*MO(ChOiTv*
ftoj»mon. Montana 59715

TOTAL METALS ANALYSIS

Client:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:

WALSH & ASSOCIATES. INC.
Ada North
#1897-040/Rico
B948082
Soil

Date Reported:
Date Sampled:
Date Received:
Date Digested:
Date Analyzed:

09/09/94
09/07/94
09/08/94
09/08/94
09/09/94

Parameter
Analytical

Result
Detection

Level Units *

Arsenic
Cadmium
Lead
Zinc

9.8

77
120

ND
10
1

10
3

mg/kg
mg/kg
mg/kg
mg/kg

* Results are reported on an as received basis (wet wt. mg/kg).
ND - Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils. Sediments, and Sludges.
SW-846. September 1986.

Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy. SW-846, September 1986.

(A.
Reviewed



InteffTlountaln Laboratories. Inc.

1 160 BvMOrch Ortv.
Boicman. Montana W7I5

TOTAL METALS ANALYSIS

Client:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:

WALSH & ASSOCIATES. INC.
Group Tract
#1897-040/Rico
B9480S3
Soil

Date Reported:
Date Sampled:
Date Received:
Date Digested:
Date Analyzed:

09/09/94
09/07/94
09/08/94
09/08/94
09/09/94

Parameter
Analytical

Result
Detection

Level Units *

Arsenic
Cadmium
Lead
Zinc

13
2.1
260
500

10
1

10
3

mg/kg
mg/kg
mg/kg
mg/kg

* Results are reponed on an as received basis (wet wt. mg/kg).
ND - Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils. Sediments, and Sludges.
SW-846, September 1986.

Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy. SW-846, September 1986.

Reviewed



Inter-mountain Laboratories, Inc.
I 140 R*t*orctl (Vtv.

Bozcman. Montana 5J7I5

TOTAL METALS ANALYSIS

Client: WALSH & ASSOCIATES. INC.
Sample ID: Trench 1 Date Reported: 09/09/94
Project ID: #1897-040 / Rico Date Sampled: 09/07/94
Laboratory ID: B948084 Date Received: 09/08/94
Sample Matrix: Soil Date Digested: 09/08/94

Date Analyzed: 09/09/94

Parameter
Analytical

Result
Detection

Level Units *

Arsenic NO 10 mg/kg
Cadmium 6 1 mg/kg
Lead 830 10 mg/kg
Zinc 1400 3 mg/kg

* Results are reported on an as received basis (wet wt. mg/kg).
ND - Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils. Sediments, and Sludges.
SW-846. September 1986.

Method 6010: Inductively Coupled Plasma-Atomic Emission
Specttoscopv, SW-846, September 1986.

Reviewed



Interfflountaln Laboratories, Inc.

1160 B.wotch Oftv*
Boicmon. Montana 59nj

TOTAL METALS ANALYSIS

Client: WALSH & ASSOCIATES. INC.
Sample ID: Trench 2 Date Reported: 09/09/94
Project ID: #1897-040 / Rico Date Sampled: 09/07/94
Laboratory ID: B948085 Date Received: 09/08/94
Sample Matrix: Soil Date Digested: 09/08/94

Date Analyzed: 09/09/94

Parameter
Analytical

Result
Detection

Level Units *

Arsenic ND 10 mg/kg
Cadmium NO 1 mg/kg
Lead 230 10 mg/kg
Zinc 410 3 mg/kg

* Results are reported on an as received basis (wet wt. mg/kg).
ND - Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils. Sediments, and Sludges.
SW-846, September 1986.

Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy, SW-846, September 1986.

4- Reviewed



Interfflountaln Laboratories, Inc.

1160 0*MOrch C«v*
Boi*man. Montana SV7IS

TOTAL METALS ANALYSIS

Client: WALSH & ASSOCIATES. INC.
Sample ID: BK 10 Date Reported: 09/09/94
Project ID: #1897-040 / Rico Date Sampled: 09/07/94
Laboratory ID: B948086 Date Received: 09/08/94
Sample Matrix: Soil Date Digested: 09/08/94

Date Analyzed: 09/09/94

Parameter
Analytical

Result
Detection

Level Units *

Arsenic ND 10 mg/kg
Cadmium 1.6 1 mg/kg
Lead 190 10 mg/kg
Zinc 360 3 mg/kg

* Results are reported on an as received basis (wet wt. mg/kg).
ND - Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils, Sediments, and Sludges.
SW-846. September 1986.

Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy. SW-846. September 1986.

Reviewed



Inter'mountain Laboratories, Inc.
1140 RcMarcn Ortv*

Boicman. Montana 5S7I5

TOTAL METALS ANALYSIS

Client: WALSH & ASSOCIATES. INC.
Sample ID: BK 11 Date Reported: 09/09/94
Project ID: #1897-040 / Rico Date Sampled: 09/07/94
Laboratory ID: B948087 Date Received: 09/08/94
Sample Matrix: Soil Date Digested: 09/08/94

Date Analyzed: 09/09/94

Parameter
Analytical

Result
Detection

Level Units *

Arsenic ND 10 mg/kg
Cadmium ND 1 mg/kg
Lead 62 10 mg/kg
Zinc 150 3 mg/kg

* Results are reported on an as received basis (wet wt. mg/kg).
ND - Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils, Sediments, and Sludges.
SW-846. September 1986.

Method 6010: Inductively Coupled Plasma-Atomic Emission
Specti'oscopy. SW-846, September 1986.

AT- Reviewed



Inter-mountain Laboratories, Inc.

1160 Q*Morcr< Oflv*
Boi« man. Montana 59M5

TOTAL METALS ANALYSIS

Client: WALSH & ASSOCIATES. INC.
Sample ID: BK 38 Date Reported: 09/09/94
Project ID: #1897-040 / Rico Date Sampled: 09/07/94
Laboratory ID: B948088 Date Received: 09/08/94
Sample Matrix: Soil Date Digested: 09/08/94

Date Analyzed: 09/09/94

Parameter
Analytical

Result
Detection

Level Units *

Arsenic ND 10 mg/kg
Cadmium ND 1 mg/kg
Lead 84 10 mg/kg
Zinc 160 3 mg/kg

* Results are reported on an as received basis (wet wt. mg/kg).
ND - Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils. Sediments, and Sludges.
SW-846. September 1986.

Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy. SW-846, September 1986.

i- Reviewed



Inter-mountain Laboratories, Inc.

1160 R«t«arch Ofiv*
Boj»mon. Montana S») 14

TOTAL METALS ANALYSIS

Client: WALSH & ASSOCIATES. INC.
Sample ID: BK 39 Date Reported: 09/09/94
Project ID: #1897-040 / Rico Date Sampled: 09/07/94
Laboratory ID: B948089 Date Received: 09/08/94
Sample Matrix: Soil Date Digested: 09/08/94

Date Analyzed: 09/09/94

Parameter
Analytical

Result
Detection

Level Units *

Arsenic 14 10 mg/kg
Cadmium ND 1 mg/kg
Lead 96 10 mg/kg
Zinc 160 3 mg/kg

* Results are reported on an as received basis (wet wt. mg/kg).
ND - Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils. Sediments, and Sludges.
SW-846, September 1986.

Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy, SW-846, September 1986.

Reviewed



Inter-mountain Laboratories, Inc.

I 160 CUMorcn Drtv.
Ba»mon. Montana 59715

TOTAL METALS ANALYSIS

Client: WALSH & ASSOCIATES. INC.
Sample ID: Lots 17-20 Date Reported: 09/09/94
Project ID: #1897-040 / Rico Date Sampled: 09/07/94
Laboratory ID: B948090 Date Received: 09/08/94
Sample Matrix: Soil Date Digested: 09/08/94

Date Analyzed: 09/09/94

Parameter
Analytical

Result
Detection

Level Units *

Arsenic ND 10 mg/kg
Cadmium 9.5 1 mg/kg
Lead 830 10 mg/kg
Zinc 2000 3 mg/kg

• Results are reported on an as received basis (wet wt. mg/kg).
ND - Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils, Sediments, and Sludges.
SW-846. September 1986.

Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy. SW-846, September 1986.

Reviewed



InterfTlountaln Laboratories, Inc

1160 CUMorcn Of IN.
Boi»mon. Montana 59715

TOTAL METALS ANALYSIS

Client: WALSH & ASSOCIATES. INC.
Sample ID: School Lots Date Reported: 09/09/94
Project ID: #1897-040 / Rico Date Sampled: 09/07/94
Laboratory ID: 8948091 Date Received: 09/08/94
Sample Matrix: Soil Date Digested: 09/08/94

Date Analyzed: 09/09/94

Parameter
Analytical

Result
Detection

Level Units *

Arsenic ND 10 mg/kg
Cadmium 6.6 1 mg/kg
Lead 650 10 mg/kg
Zinc 1500 3 mg/kg

* Results are reported on an as received basis (wet wt. mg/kg).
ND - Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils, Sediments, and Sludges.
SW-846. September 1986.

Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy, SW-846, September 1986.

4- Reviewed



InteHTIountaln Laboratories, Inc

1160 R«i«arch Orfv*
toi»mon. Montana S9IM5

QUALITY ASSURANCE / QUALITY CONTROL



Inter-iTIountaln Laboratories, Inc

n«o a*Mo>cr> on*.
Botvman. Montana 597)5

QA/QC
AL METALS ANALYSIS

MATRIX SPIKE

Date Analyzed: 09/08/94
Laboratory ID: B948083
Sample Matrix: Soil

Parameter

Arsenic
Cadmium
Lead
Zinc

Spike
Added
(mg/L)

2.5
0.50
1.5
1.0

Sample
Cone.
(mg/L)

0.57
0.04
5.2
10.2

MS
Cone.
(mg/L)

2.7
0.49
6.6
11.2

MS
Recovery

85
91
95
106

QC
Limits

(% Rec.)

75 -
75 -
75-
75 -

125
125
125
125

ND - Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils. Sediments, and Sludges.
SW-846, September 1986.

Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy, SW-846, September 1986.

(Js
Reviewed



InteffTlountQln Laboratories, Inc.
1140 0«worch CMv.

Bozcmon. Montana M7IS

QA/QC
AL METALS ANALYSIS

DUPLICATE ANALYSIS

Date Analyzed:
Laboratory ID:
Sample Matrix:

09/08/94
B948083
Soil

Parameter

Analytical
Result

(mg/kg)

Duplicate
Result

(mg/kg)

Percent
RPD
(% )

QC
Limits
( % )

Arsenic
Cadmium
Lead
Zinc

13
2.1
260
500

14
2.6
300
550

7
21
14
10

25
25
25
25

* Results are reported on an as received basis (wet wt. mg/kg).
ND - Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils, Sediments, and Sludges.
SW-846, September 1986.

Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy, SW-846, September 1986.

a
Reviewed
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InterfDountaln Laboratories, Inc
1160 RvtMXcn Otv,

•oicman. Montana 5V7IS

CASE NARRATIVE

On June 18, 1994, twelve soil samples were received for analysis at Inter-
Mountain Laboratories, Bozeman, Montana. The chain of custody form requested
analysis for ICP scan for metals and mercury. Client name/Project name was listed
as Walsh & Associates / 1897-010 / Rico Co.

Detectable amounts of targeted compounds were present in all of the samples.

Limits of detection for each instrument/analysis are determined by sample matrix
effects, instrument performance under standard conditions, and dilution
requirements to maintain chromatography output within calibration ranges.

Wynn Sudtelgte
IML-Bozeman

0714wa2



InterfTlountaln Laboratories, Inc.

1 I*O ftMKVCh Otv»

Boi«man. Montana 3»7lS

GENERAL PARAMETERS
PERCENT SOLIDS

Client:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:
Preservation:
Condition:

Sample ID

RS-01
RS-02
RS-04
RS-05
RS-06
BS-08
Qo
RS-T2
RS-13
RP-01
RP-03
RA-01

WALSH & ASSOCIATES
Inclusive
1897-010 /Rico Co
B945766-5777
Soil
cool
intact

Lab ID

B945766
B945767
B945768
B945769
B945770
B945771
B945772
B945773
B945774
B945775
B945776
B945777

Analytical
Result

91
95
95
97
97
84
97

98
98
98

88
96

Date Reported: 07/14/94
Date Sampled: 06/13/94
Date Received: 06/18/94

Units

%
%
%
%
%
%
%
%
%
%
%
%

Reference: Test Methods for Evaluating Solid Wastes. SW-846. United States Environmental
Protection Agency. Third Edition. November 1986.

Reviewed



Inter-mountain Laboratories, Inc.

CTWit:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:
Preservation:
Condition:

Parameter
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
•̂ ^bdenum

^P!Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
Boron
Calcium
Botassium
Magnesium
Sodium
'hosphorous
Silicon
yttrium

TOTAL

WALSH & ASSOCIATES
RS-01
189 7-010 /Rico Co
B945766
Soil
Cool
Intact

Analytical
Result

17000
ND
ND

110
ND
ND

19
10
27
23000
100
1100

ND
ND

21
ND
ND
ND

330
26
190

ND
ND

6000
3000
11000

ND
9500
450

ND

METALS ANALYSIS

Date Reported:
Date Sampled:
Date Received:
Date Extracted :
Date Analyzed:

Detection
Level
100
20
20
50
2
2
5
5
5

100
20
100
0.2
20
5

20
10
50
5
10
5

100
50
100
100
100
200
200
100
50

1 1*0 D*MOrcn Or
•oicmon. Montana $91

07/1 2/94
06/13/94
06/18/94
07/05/94
07/06/94

Units
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND- Parameter not detected at stated Detection Limit.
References:
Method 3050: Acid digestion of Soils. Sediments, and Sludges.
SW-846. September 1986.
Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy. SW-846. September 1986.

Meihod 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor

Jique), SW-846, September 1986.

Analyst Reviewed



Inter-mountain Laboratories, Inc.

IIM Q*Mo>cn O«tv«
lai*man. Uontana 397IS

TOTAL METALS ANALYSIS

Client:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:
Preservation:
Condition:

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Blybdenum
Nickel
Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
Boron
Calcium
3otassium
Magnesium
Sodium
'hosphorous
Silicon
r'ttrium

WALSH & ASSOCIATES
RS-02
1897-010 /Rico Co
B945767
Soil
Cool
Intact

Analytical
Result

15000
ND

62
170

ND
7
21
7
190
53000
1500
1100
2.5

ND
14

ND
11

ND
220
27
990

ND
ND

1300
2200
10000

ND
1300
560

ND

Date Reported:
Date Sampled:
Date Received:
Date Extracted :
Date Analyzed:

Detection
Level

100
20
20
50
2
2
5
5
5

100
20
100
0.2
20
5

20
10
50
5
10
20
100
50
100
100
100
200
200
100
50

07/12/94
06/13/94
06/18/94
07/05/94
07/06/94

Units

mg/kjj
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND-Parameter not detected at stated Detection Limit.
References:
Method 3050: Acid digestion of Soils. Sediments, and Sludges.
SW-846. September 1 986.
Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy, SW-846, September 1 986.

7471 : Mercury in Solid or Semisolid Waste (Manual Cold-Vapor

SW-846, September 1986.

Analyst Reviewed



Inter-mountain Laboratories, Inc

Ghent:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:
Preservation:
Condition:

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
flA/bdenum
TOkel
Selenium
Silver
ThalJium
Titanium
Vanadium
Zinc
Gold
Boron
Calcium
Potassium
Magnesium
Sodium
3hosphorous
Silicon
fttrium

TOTAL METALS

WALSH & ASSOCIATES
RS-04
1897-010 /Rico Co
B945768
Soil
Cool
Intact

Analytical
Result

16000
ND

26
140

ND
10
19
10
170
32000
160
1500
0.8

ND
18

ND
10

ND
270
26
1500

ND
ND

5500
2300
8700

ND
1000
730

ND

ANALYSIS

Date Reported:
Date Sampled:
Date Received:
Date Extracted :
Date Analyzed:

Detection
Level

100
20
20
50
2
2
5
5
5

100
20
100
0.2
20
5

20
10
50
5
10
20
100
50
100
100
100
200
200
100
50

1 140 OvMorch O*
taicmon. Montana S»7

07/12/94
06/13/94
06/1 8/94
07/05/94
07/06/94

Units |

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND-Parameter not detected at stated Detection Limit.
References:
Method 3050: Acid digestion of Soils. Sediments, and Sludges.
SW-846, September 1986.
Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy. SW-846. September 1986.

Method 747V. Mercury in Solid or Semisotid Waste (Manual Cold-Vapor

}nique), SW-846, September 1986.

se
Analyst Reviewed



InterlfTlountaln Laboratories, Inc.

Grant:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:
Preservation:
Condition:

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
"jl̂ bdenum
•flWel
Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
Boron
Calcium
Potassium
Magnesium
Sodium
3hosphorous
Silicon
fttrium

TOTAL METALS

WALSH & ASSOCIATES
RS-05
1897-010 /Rico Co
B945769
Soil
Cool
Intact

Analytical
Result

19000
ND
ND

150
ND

6
21
8
33
25000
280
1400

ND
ND

16
ND
ND
ND

450
29
880

ND
ND

4600
2900
7000

ND
670
560

ND

ANALYSIS

Date Reported:
Date Sampled:
Date Received:
Date Extracted :
Date Analyzed:

Detection
Level

100
20
20
50
2
2
5
5
5

100
20
100
0.2
20
5

20
10
50
5
10
20
100
50
100
100
100
200
200
100
50

toxcmon. Montana MI'

07/12/94
06/13/94
06/18/94
07/05/94
07/06/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND-Parameter not detected at stated Detection Limit.
References:
Method 3050: Acid digestion of Soils, Sediments, and Sludges.
SW-846. September 1986.
Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy. SW-846, September 1986.

Method 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor

jflfciique), SW-846. September 1986.

se.
Analyst Reviewed



Inter-mountain Laboratories. Inc.

Client:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:
Preservation:
Condition:

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Mfc'bdenum
^Rcel
Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
Boron
Calcium
Potassium
Magnesium
Sodium
'hosphorous
Silicon
fttrium

TOTAL

WALSH & ASSOCIATES
RS-06
1897-010 /Rico Co
B945770
Soil
Cool
Intact

Analytical
Result

10000
ND

22
150

ND
3
11
9
53
28000
90
1100
1.7

ND
14

ND
ND
ND

130
22
200

ND
ND

4300
2100
4400

ND
840
730

ND

METALS ANALYSIS

Date Reported:
Date Sampled:
Date Received:
Date Extracted :
Date Analyzed:

Detection
Level

100
20
20
50
2
2
5
5
5

100
20
100
0.2
20
5 .

20
10
50
5
10
20
100
50
100
100
100
200
200
100
50

1 1*0 o.Moicn On
Roi«mon. Montana 5«7

07/12/94
06/13/94
06/18/94
07/05/94
07/06/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND-Parameter not detected at stated Detection Limit.
References:
Method 3050: Acid digestion of Soils, Sediments, and Sludges.
SW-846. September 1 986.
Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy. SW-846. September 1986.

Method 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor

•Inique), SW-846, September 1986.

Analyst Reviewed



Inter'mountain Laboratories. Inc

Ĉlient:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:
Preservation:
Condition:

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
^•ybdenum
Jrokel
Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
Boron
Calcium
Potassium
Magnesium
Sodium
'hosphorous
Silicon
Yttrium

TOTAL

WALSH & ASSOCIATES
RS-08
1897-010 /Rico Co
B945771
Soil
Cool
Intact

Analytical
Result

8600
ND
ND

180
ND
ND

8
ND

21
12000
140
790

ND
ND

9
ND
ND
ND

140
13
220

ND
ND

8500
2000
3300

ND
670
730

ND

METALS ANALYSIS

Date Reported:
Date Sampled:
Date Received:
Date Extracted :
Date Analyzed:

Detection
Level

100
20
20
50
2
2
5
5
5

100
20
100
0.2
20
5

20
10
50
5
10
20
100
50
100
100
100
200
200
100
50

toicmon. Montana Mm

07/12/94
06/13/94
06/18/94
07/05/94
07/06/94

I
Units |

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND-Parameter not detected at stated Detection Limit.
References:
Method 3050: Acid digestion of Soils, Sediments, and Sludges.
SW-846. September 1986.
Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy, SW-846, September 1986.
Method 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor

), SW-846, September 1986.

se
Analyst Reviewed



Inter-mountain Laboratories, Inc.

nt:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:
Preservation:
Condition:

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
U^vbdenum
JP<el
Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
Boron
Calcium
3otassium
Magnesium
Sodium
3hosphorous
Silicon
t'nrium

TOTAL

WALSH & ASSOCIATES
RS-10
1897-010 /Rico Co
B945772
Soil
Cool
Intact

Analytical
Result

18000
ND

20
130

ND
3
23
10
54
37000
160
1100

ND
ND

23
ND
ND
ND

240
26
240

ND
ND

3700
3200
11000

ND
1000
500

ND

METALS ANALYSIS

Date Reported:
Date Sampled:
Date Received:
Date Extracted :
Date Analyzed:

Detection
Level

100
20
20
50
2
2
5
5
5

100
20
100
0.2
20
5

20
10
50
5
10
20
100
50
100
100
100
200
200
100
50

1 160 a«Mon:h On.
koxcmon. Montana 39?

07/12/94
06/13/94
06/1 8/94
07/05/94
07/06/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND-Parameter not detected at stated Detection Limit.
References:
Method 3050: Acid digestion of Soils, Sediments, and Sludges.
SW-846, September 1986.
Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy, SW-846. September 1986.

Method 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor

SW-846, September 1986.

Analyst Reviewed



Inter-mountain Laboratories, Inc

^rant:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:
Preservation:
Condition:

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
•kybdenum
ffic.el
Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
3oron
Calcium
Potassium
Magnesium
Sodium
'hosphorous
Silicon
Yttrium

TOTAL METALS

WALSH & ASSOCIATES
RS-12
1897-010 /Rico Co
B945773
Soil .
Cool
Intact

Analytical
Result

nooo
ND
37

100
ND

19
13
8
330
28000
5200
1300

ND
ND

13
ND

13
ND

220
21
2400

ND
ND

3700
1500
5800

ND
790
410

ND

ANALYSIS

Date Reported:
Date Sampled:
Date Received:
Date Extracted :
Date Analyzed:

Detection
Level
100
20
20
50
2
2
5
5
5

100
20
100
0.2
20
5

20
10
50
5
10
20
100
50
100
100
100
200
200
100
50

1 160 Q«»»orcn OK
toztmon. Montana 39 r

07/1 2/94
06/13/94
06/1 8/94
07/05/94
07/06/94

Units
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kfl
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND-Parameter not detected at stated Detection Limit.
References:
Method 3050: Acid digestion of Soils. Sediments, and Sludges.
SW-846. September 1986.
Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy, SW-846. September 1986.

7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor
), SW-846, September 1986.

Se.
Analyst Reviewed



Inter-mountain laboratories, Inc.

aient:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:
Preservation:
Condition:

Parameter

Aluminum
Amimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Kybdenum

eel
Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
Boron
Calcium
Potassium
Magnesium
Sodium
'hosphorous
silicon
fnrium

TOTAL METALS

WALSH & ASSOCIATES
RS-13
1897-010 /Rico Co
B945774
Soil
Cool
Intact

Analytical
Result

18000
ND

47
210

ND
20
22
11
660
47000
4800
5600
0.6

ND
20

ND
64

ND
360
56
4000

ND
ND

12000
2900
8700

ND
8200
630

ND

ANALYSIS

Date Reported:
Date Sampled:
Date Received:
Date Extracted :
Date Analyzed:

Detection
Level
100
20
20
50
2
2
5
5
5

100
20
100
0.2
20
5

20
10
50
5
10
20
100
50
100
100
100
200
200
100
50

1 1*0 P*t*orcn Oif,
latfman. Montana 597

07/12/94
06/13/94
06/18/94
07/05/94
07/06/94

Units
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/Vg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND-Parameter not detected at stated Detection Limit.
References:
Method 3050: Acid digestion of Soils. Sediments, and Sludges.
SW-846, September 1986.
Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy. SW-846, September 1986.

•

hod 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor
hnique), SW-846. September 1986.

Analyst Reviewed



Interffiountaln Laboratories, Inc.

îent:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:
Preservation:
Condition:

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury«ybdenum

eel
Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
Boron
Calcium
Potassium
Magnesium
Sodium
Phosphorous
Silicon
fttrium

TOTAL

WALSH & ASSOCIATES
RP-01
1897-010 /Rico Co
B945775
Soil
Cool
Intact

Analytical
Result

5800
ND

74
130

ND
60
6

ND
590
56000
8500
1200
0.4
34

ND
ND

220
ND

43
12
9000

ND
ND

3100
1800
4100

ND
720
240

ND

METALS ANALYSIS

Date Reported:
Date Sampled:
Date Received:
Date Extracted :
Date Analyzed:

Detection
Level

100
20
20
50
2
2
5
5
5

100
20
100
0.2
20
5

20
10
50
5
10
20
100
50
100
100
100
200
200
100
50

1 1*0 0»«>on:h Ort,
toi«mon. Montana 3(»;

07/12/94
06/13/94
06/18/94
07/05/94
07/06/94

Units
mg/kg
mg/kg '
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND-Parameter not detected at stated Detection Limit.
References:
Method 3050: Acid digestion of Soils, Sediments, and Sludges.
SW-846, September 1986.
Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy, SW-846, September 1986.

«iod 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor
nique), SW-846, September 1986.

Analyst Reviewed



Inter-mountain Laboratories, Inc.

*,
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:
Preservation:
Condition:

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Matobdenum

Wei
Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
Boron
Calcium
3ota:;sium
Magnesium
Sodium
Phosphorous
Silicon
Yttrium

TOTAL METALS

WALSH & ASSOCIATES
RP-03
1897-010 /Rico Co
8945776
Soil
Cool
Intact

Analytical
Result

12000
ND

26
90

ND
84
24

13
570
57000
7000
5000
0.4

ND
21

ND
68

ND
150
18
1 3000

ND
ND

25000
1300
11000

ND
520
580

ND

ANALYSIS

Date Reported:
Date Sampled:
Date Received:
Date Extracted :
Date Analyzed:

Detection
Level

100
20
20
50
2
2
5
5
5
5

20
5

0.2
20
5

20
10
50
5
10
5

100
50
100
100
100
200 •
200
100
50

1 160 fewarch Dm
Botcman. Montana J»J

07/12/94
06/13/94
06/18/94
07/05/94
07/06/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND-Parameter not detected at stated Detection Limit.
References:
Method 3050: Acid digestion of Soils, Sediments, and Sludges.
SW-846. September 1986.
Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy. SW-846, September 1986.
Method 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor

lique), SW-846, September 1986.

Analyst Reviewed



Inter •mountain Laboratories, Inc.

tollman. Montana S97IS

TOTAL METALS ANALYSIS

Client:
Sample 10:
Project ID:
Laboratory ID:
Sample Matrix:
Preservation:
Condition:

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese

Sury
bdenum
>l

Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
3oron
Calcium
3otaj;sium
Magnesium
sodium
'hosphorous
Silicon
I'ttrium

WALSH & ASSOCIATES
RA-01
1897-070 /Rico Co
B945777
Soil
Cool
Intact

Analytical
Result

10000
NO

50
70

ND
10
10
10
190
44000
180
2300

ND
ND

15
ND
ND
ND

170
15
1400

ND
ND

8800
1600
7400

ND
660
380

ND

Date Reported:
Data Sampled:
Date Received:
Date Extracted :
Date Analyzed:

Detection
Level
100
20
20
50
2
2
5
5
5
5

20
5

0.2
20
5

20
10
50
5
10
5

100
50
100
100
100
200
200
100
50

07/12/94
06/13/94
06/1 8/94
07/05/94
07/06/94

Units
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND-Parameter not detected at stated Detection Limit.
References:
Method 3050: Acid digestion of Soils. Sediments, and Sludges.
SW-846. September 1986.
Method 6010: Inductively Coupled Plasma-Atomic Emission
Speciroscopy. SW-846. September 1986.«od 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor

nique), SW-846. September 1986.

Analyst Reviewed
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Inter-fHountaln Laboratories, Inc
I 160 IfeMOfCn Ortv«

Bozcnarv. Montana If 711

CASE NARRATIVE

On August 13, 1994, eighteen samples were received for analysis at Inter-
Mountain Laboratories, Bozeman, Montana. The chain of custody form requested
analysis for Toxicity Characteristic Leaching Procedure Parameters, metals only,
volatile organic compounds, semivolatile organic compounds, and ICP metals
scans. Client name / Project name was listed as Walsh Environmental / Rico /
Rico, CO.

Detectable amounts of targeted compounds were present in the samples. Sample
T-03 was above the regulatory limit for lead in a TCLP.

The Toxicity Characteristic Leaching Procedure methodology used is outlined in
the Federal Register, 40 CFR 261, Vol. 55, No. 126, June 29, 1990. Results are
reported in mass per unit volume of leachate (mg/L).

Limits of detection for each instrument/analysis are determined by sample matrix
effects, instrument performance under standard conditions, and dilution
requirements to maintain chromatography output within calibration ranges.

Tynn Sudtelgte
IML-Bozeman

0830wa



Inter-fTlountaln Laboratories, Inc.

0
Client:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
M&^^uf'v
1 ̂ ^^^1 j Gnu m

Nickel
Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
Boron
Calcium
Potassium
Magnesium
Sodium
Phosphorous
Silicon
Yttrium

TOTAL METALS

WALSH & ASSOCIATES. INC.
RS-15
Rico, Colorado
B947369
Soil

Analytical
Result

13000
ND

21
160

ND
57
21
9
500
38000
3900
3000
0.5

ND
15

ND
16

ND
210
28
7700

ND
ND

12000
2100
8400

ND
620
870

ND

ANALYSIS

Date Reported:
Date Sampled:
Date Received:
Date Digested:
Date Analyzed:

Detection
Level

100
20
20
50
2
2
5
5
5

100
20
100
0.2
20
5

20
10
50
5
10
20
100
50
100
100
100
200
200
100
50

IUO Q*Morcn Ortv
tollman. Montana 3971

08/29/94
08/09/94
08/13/94
08/24/94
08/25/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND - Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils. Sediments, and Sludges.
SW-846. September 1986.
Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy. SW-846. September 1986.

7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor
flque), SW-846. September 1986.

Reviewed



Inter-mountain Laboratories, Inc.

•Client:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
MMfcjry
4^Pdenum

Nickel
Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
Boron
Calcium
Potassium
Magnesium
Sodium
'hosphorous
Silicon
/nriurn

TOTAL METALS

WALSH & ASSOCIATES. INC.
RS-16
Rico, Colorado
8947370
Soil

Analytical
Result

15000
ND
ND

210
ND

6
ND

8
84
33000
750
1800
0.4

ND
13

ND
ND
ND

230
31
1300

ND
ND

4800
2900
6300

ND
900
390

ND

ANALYSIS

Date Reported:
Date Sampled:
Date Received:
Date Digested:
Date Analyzed:

Detection
Level

100
20
20
50
2
2
5
5
5

100
20
100
0.2
20
5

20
10
50
5
10
20
100
50
100
100
100
200
200
100
50

1 160 B.Morctl Onv*
Boivmon, Monlono 507 IS

08/29/94
08/09/94
08/13/94
08/24/94
08/25/94

Units

mg/kg
mg/kfl
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND - Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils. Sediments, and Sludges.
SW-846, September 1986.
Method 6010: Inductively Coupled Plasma-Atomic Emission
Spficjroscopy. SW-846. September 1986.

|d 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor
Thique), SW-846, September 1986.

Spectre

'WecTTni(

Reviewed



Inter-mountain Laboratories, Inc.

Client:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:

Pairameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese

§rcury
lybdenum
kel

Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
Boron
Calcium
Potassium
Magnesium
Sodium
Phosphorous
Silicon
yttrium

TOTAL METALS

WALSH & ASSOCIATES. INC.
RS-17
Rico, Colorado
B947371
Soil

Analytical
Result

11000
ND
ND

140
ND

7
14
6
66
25000
540
7'0

ND
ND

10
ND
ND
ND

100
22
750

ND
ND

5800
1900
4900

ND
580
220

ND

ANALYSIS

Date Reported:
Date Sampled:
Date Received:
Date Digested:
Date Analyzed:

Detection
Level

100
20
20
50
2
2
5
5
5

100
20
100
0.2
20
5

20
10
50
5
10
20
100
50
100
100
100
200
200
100
50

HMOvMOrcn Orv.
tozvman. Montana S«m

08/29/94
08/09/94
08/13/94
08/24/94
08/25/94

1
Units 1

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg •
mg/kg
mg/kg
mg/kg
mg/kg
mg.-kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND - Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils. Sediments, and Sludges.
SW-846, September 1986.
Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy, SW-846, September 1986.

tfhod 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor
Chnique), SW-846, September 1986.

Reviewed



Intef-mountain laboratories, Inc.

•Client:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:

Parameter

Aluminum
Antimony
Arsanic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
ttercury
Hlybdenum
Nickel
Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Sold
Boron
Calcium
'otassium
Magnesium
Sodium
'hosphorous
Silicon
('nrium

TOTAL METALS

WALSH & ASSOCIATES. INC.
RS-18
Rico, Colorado
B947372
Soil

Analytical
Result

16000
ND
ND

200
ND

13
20
10
110
36000
1400
2400
0.5

ND
12

ND
ND
ND

230
31
2400

ND
ND

11000
2900
9400

ND
660
950

ND

ANALYSIS

Date Reported:
Date Sampled:
Date Received:
Date Digested:
Date Analyzed:

Detection
Level

100
20
20
50
2
2
5
5
5

100
20
100
0.2
20
5

20
10
50
5
10
20
100
50
100
100
100
200
200
100
50

IIMIfeMorch
Boicmon. Montana i

08/29/94
08/09/94
08/13/94
08/24/94
08/25/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mgAg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND - Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils. Sediments, and Sludges.
SW-846. September 1986.
Method 6010: Inductively Coupled Plasma-Atomic Emission
Spwctroscopy. SW-846. September 1986.

7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor
SW-846. September 1986.

jfk.
Analyst Reviewed



lnt«(-mountain Laboratories, Inc.

•Client:
Sample 10:
Project ID:
Laboratory ID:
Sample Matrix:

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
^ :̂ury
^Pbdenum
Nickel
Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
Boron
Calcium
3otassium
Magnesium
Sodium
Phosphorous
Silicon
Yttrium

TOTAL METALS

WALSH & ASSOCIATES. INC.
RS-19
Rico, Colorado
B947373
Soil

Analytical
Result

5600
ND

28
160

ND
23
10

ND
260
24000
12000
800
0.5

ND
5

ND
21

ND
100
15
3700

ND
ND

5800
1900
3100

ND
320
420

ND

ANALYSIS

Date Reported:
Date Sampled:
Date Received:
Date Digested:
Date Analyzed:

Detection
Level

100
20
20
50
2
2
5
5
5

100
20
100
0.2
20
5

20
10
50
5
10
20
100
50
100
100
100
200
200
100
50

1 160 R»Morcn
Boxcman. Montona .

08/29/94
08/10/94
08/13/94
08/24/94
08/25/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

NO - Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils, Sediments, and Sludges.
SW-346, September 1986.
Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy. SW-846. September 1986.

7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor
SW-846. September 1986.

Reviewed



Inteir-mountain laboratories, Inc.

Client:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury

Abdenum
;l

Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
Boron
Calcium
Potassium
Magnesium
Sodium
Phosphorous
Silicon
Yttrium

TOTAL METALS

WALSH & ASSOCIATES. INC.
RS-20
Rico, Colorado
B947374
Soil

Analytical
Result

9800
ND

22
190

ND
17
17
10
330
51000
2000
1800
0.8

ND
14

ND
ND
ND

130
29
2400

ND
ND

3800
2000
4200

ND
840
430

ND

ANALYSIS

Date Reported:
Date Sampled:
Date Received:
Date Digested:
Date Analyzed:

Detection
Level

100
20
20
50
2
2
5
5
5

100
20
100
0.2
20
5

20
10
50
5
10
20
100
50
100
100
100
200
200
100
50

1 160 a.Marcn (

taitmon. Montana i

08/29/94
08/10/94
08/13/94
08/24/94
08/25/94

Units

mg/kg
mg/kg
mg/Vg
mg/kg
mg/kg
mg/kg
mg/kg
mg-kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg.-kg
mg.-kg
mg.-kg
mg.-kg
mg.kg
mg.-kg
mg/kg
mg/kg
mg.-kg
mg/kg
mg/kg
mg/kg
mg/kg
mg.-kg
mg;kg

ND - Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils. Sediments, and Sludges.
SW-846. September 1986.
Method 6010: Inductively Coupled Plasma-Atomic Emission
Specuoscopy, SW-846. September 1986.

aod 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor
Iniquel, SW-846. September 1986.

Reviewed



lnterfTlountaln Laboratories, Inc.

Client:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese«ury

bdenum
>l

Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
3oron
Calcium
Potassium
Magnesium
Sodium
3hosphorous
Silicon
fnrium

TOTAL METALS

WALSH & ASSOCIATES. INC.
RS-21
Rico. Colorado
B947375
Soil

Analytical
Result

15000
ND
ND

86
ND

38
24
11
240
37000
3400
2900
0.3

ND
22

ND
18

ND
150
27
5300

ND
ND

41000
1800
19000

ND
530
270

ND

ANALYSIS

Date Reported:
Date Sampled:
Date Received:
Date Digested:
Date Analyzed:

Detection
Level

100
20
20
50
2
2
5
5
5

100
20
100
0.2
20
5

20
10
50
5
10
20
100
50
100
100
100
200
200
100
50

1 140 R*Morcfl
Boicmon. Uonlano !

08/29/94
08/10/94
08/13/94
08/24/94
08/25/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND - Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils. Sediments, and Sludges.
SW-846. September 1986.
Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy. SW-846. September 1986.

sod 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor
Inique). SW-846, September 1986.

4AnSfy:Anbfyst Reviewed



InterfHountaln Laboratories, Inc.

0
Client:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
î Kury
^ îdenum
Nickel
Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
3oron
Calcium
Dotassium
vlagnesium
Sodium
'hosphorous
Silicon
r'ttrium

TOTAL METALS

WALSH & ASSOCIATES. INC.
RS-22
Rico, Colorado
B947376
Soil

Analytical
Result

12000
ND
ND

120
ND

33
18
12
200
24000
2000
1500
0.6

ND
12
13

ND
ND

120
24
4400

ND
ND

22000
2300
6600

ND
620
180

ND

ANALYSIS

Date Reported:
Date Sampled:
Date Received:
Date Digested:
Date Analyzed:

Detection
Level

100
20
20
50
2
2
5
5
5

100
20
100
0.2
20
5

20
10
50
5
10
20
100
50
100
100
100
200
200
100
50

1 1*0 R.worch CVrv.
loi*mon. Montana W7)J

08/29/94
08/10/94
08/13/94
08/24/94
08/25/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg;kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg

ND - Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils. Sediments, and Sludges.
SW-846. September 1986.
Method 6010: Inductively Coupled Plasma-Atomic Emission
Seectroscopy. SW-846. September 1986.

3d 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor
SW-846, September 1986.

Reviewed



Interffloontaln Laboratories. Inc.

•Client:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese

B:ury
bdenum
;l

Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
3oron
Calcium
Potassium
Magnesium
Sodium
'hosphorous
Silicon
fnrium

TOTAL METALS

WALSH & ASSOCIATES. INC.
RS-23
Rico. Colorado
8947377
Soil

Analytical
Result

11000
ND

29
110

ND
11
19
9
160
29000
800
2500

ND
ND

15
ND
ND
ND

190
24
2000

ND
ND

5300
2000
7400

ND
580
630

ND

ANALYSIS

Date Reported:
Date Sampled:
Date Received:
Date Digested:
Date Analyzed:

Detection
Level

100
20
20
50
2
2
5
5
5

100
20
100
0.2
20
5

20
10
50
5
10
20
100
50
100
100
100
200
200
100
50

1140 B*t*orch Drtv.
tollman. Montana M71S

08/29/94
08/10/94
08/13/94
08/24/94
08/25/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND - Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils. Sediments, and Sludges.
SW-846. September 1986.
Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy. SW-846. September 1986.«od 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor

lique). SW-846. September 1986.

Analyst Reviewed



Inter-mountain Laboratories, Inc.

Q
Client:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
yKCury
JP'bdenum
Nickel
Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
Boron
Calcium
'otassium
Magnesium
Sodium
'hosphorous
silicon
fttrium

TOTAL METALS

WALSH & ASSOCIATES, INC.
RS-24
Rico, Colorado
B947378
Soil

Analytical
Result

11000
ND

30
150

ND
11
18
11
190
38000
1000
1900
0.4

ND
18

ND
ND
ND

170
25
1700

ND
ND

7300
1900
8000

ND
740
390

ND

ANALYSIS

Date Reported:
Date Sampled:
Date Received:
Date Digested:
Date Analyzed:

Detection
Level

100
20
20
50
2
2
5
5
5

100
20
100
0.2
20
5

20
10
50
5
10
20
100
50
100
100
100
200
200
100
50

1140 R.MQlCh 0,iv7
8oi«mon. Montono J«7IJ

08/29/94
08/10/94
08/13/94
08/24/94
08/25/94 .

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND - Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils, Sediments, and Sludges.
SW-846. September 1986.
Method 6010: Inductively Coupled Plasma-Atomic Emission

Stroscopy, SW-846, September 1986.
od 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor
rcique), SW-846, September 1986.

Reviewed



Interfflountaln Laboratories, Inc.

•Client:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese

Sry
denum

Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
Boron
Calcium
Potassium
Magnesium
Sodium
Phosphorous
Silicon
Yttrium

TOTAL METALS

WALSH & ASSOCIATES. INC.
RS-26
Rico, Colorado
B947380
Soil

Analytical
Result

15000
ND

27
680

ND
9
37
12
310
61000
1600
13000
0.9
23

25
ND

41
ND

280
29
4000

ND
26
28000
2600
12000
340
1100
210

ND

ANALYSIS

Date Reported:
Date Sampled:
Date Received:
Date Digested:
Date Analyzed:

Detection
Level

100
20
20
50
2
2
5
5
5

100
20
100
0.2
20
5

20
10
50
5
10
20
100
50
100
100
100
200
200
100
50

Bozcman. Montana W7IS

08/29/94
08/10/94
08/13/94
08/24/94
08/25/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND - Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils. Sediments, and Sludges.
SW-846, September 1986.
Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy. SW-846. September 1986.

~ !3d 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor
!iique), SW-846. September 1986.

Reviewed



Inter-mountain Laboratories, Inc.

9
Client:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
^^^£Curv
^^^^Vuocnum
Nickel
Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
Boron
Calcium
Potassium
Magnesium
Sodium
Phosphorous
Silicon
Yttrium

TOTAL METALS

WALSH & ASSOCIATES. INC.
RS-25
Rico. Colorado
B947379
Soil

Analytical
Result

7700
ND

40
380

ND
4
15
6
200
63000
1200
1200

ND
ND

11
ND

12
ND

180
28
1100

ND
ND

5700
1900
3600

ND
490
1300

ND

ANALYSIS

Date Reported:
Date Sampled:
Date Received:
Date Digested:
Date Analyzed:

Detection
Level

100
20
20
50
2
2
5
5
5

100
20
100
0.2
20
5

20
10
50
5
10
20
100
50
100
100
100
200
200
100
50

1)60 B»t»orch
ftoicfnan, Montana 1

08/29/94
08/10/94
08/13/94
08/24/94
08/25/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg

ND - Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils. Sediments, and Sludges.
SW-846. September 1986.
Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy. SW-846. September 1986.

tod 7471 : Mercury in Solid or Semisolid Waste (Manual Cold-Vapor
nique), SW-846. September 1986.

Analyst Reviewed



Inter-mountain Laboratories, Inc.

Client:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
^febdenum
rWRjl
Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
Boron
Calcium
Potassium
Magnesium
Sodium
Phosphorous
Silicon
Ynrium

TOTAL METALS

WALSH & ASSOCIATES. INC.
RS-26
Rico, Colorado
B947380
Soil

Analytical
Result

15000
ND

27
680

ND
9
37
12
310
61000
1600
13000
0.9
23

25
ND

41
ND

280
29
4000

ND
26
28000
2600
12000
340
1100
210

ND

ANALYSIS

Date Reported:
Date Sampled:
Date Received:
Date Digested:
Date Analyzed:

Detection
Level

100
20
20
50
2
2
5
5
5

100
20
100
0.2
20
5

20
10
50
5
10
20
100
50
100
100
100 .
200
200
100
50

1 160 (UMorch l>tv.
loicmon. Montana 597 IS

08/29/94
08/10/94
08/13/94
08/24/94
08/25/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND - Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils. Sediments, and Sludges.
SW-846. September 1986.
Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy, SW-846. September 1986.

7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor
SW-846. September 1986.

Reviewed



Intcr-IDountaln Laboratories, Inc.

•^^r

Client:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese

§cury
ybdenum
:el

Selenium
Silver
Thallium
Titanium
Vanadium
Zinc-
Gold
Boron
Calcium
Potassium
Magnesium
Sodium
Phosphorous
Silicon
yttrium

TOTAL METALS

WALSH & ASSOCIATES. INC.
RS-27
Rico. Colorado
B947381
Soil

Analytical
Result

9900
ND

25
310

ND
14
15
9
150
26000
500
12000

ND
ND

17
ND

48
ND

130
22
1500

ND
ND

23000
2100
16000

ND
830
620

ND

ANALYSIS

Date Reported:
Date Sampled:
Date Received:
Date Digested:
Date Analyzed:

Detection
Level

100
20
20
50
2
2
5
5
5

100
20
100
0.2
20
5

20
10
50
5
10
20
100
50
100
100
100
200
200
100
50

1160 A«Morch Orv.
loicman. Montana :S0;ii

08/29/94
08/10/94
08/13/94
08/24/94
08/25/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND - Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils, Sediments, and Sludges.
SW-846, September 1986.
Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy. SW-846. September 1986.

•
hod 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor
hnique). SW-846, September 1986.

Reviewed



Intcr-ITIountaln Laboratories, Inc.

Client:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Alybdenum
•Kiel
Selenium
Silver
ThaHlium
Titanium
Vanadium
Zinc
Gold
3oron
Calcium
'otassium
Magnesium
Sodium
'hosphorous
Silicon
yttrium

TOTAL METALS

WALSH & ASSOCIATES. INC.
RS-28
Rico, Colorado
B947382
Soil

Analytical
Result

13000
ND
NO

130
ND

17
21
10
420
37000
3500
2000
0.3

ND
14

ND
14

ND
170
28
2600

ND
ND

8700
1600
7900

ND
590
430

ND

ANALYSIS

Date Reported:
Date Sampled:
Date Received:
Date Digested:
Date Analyzed:

Detection
Level

100
20
20
50
2
2
5
5
5

100
20
100
0.2
20
5

20
10
50
5
10
20
100
50
100
100
100
200
200
100
50

1 160 Q*Mo>cn Ortv.
Soicmon. Montana »7IS

08/29/94
08/10/94
08/13/94
08/24/94
08/25/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND - Parameter not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils. Sediments, and Sludges.
SW-846, September 1986.
Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy. SW-846. September 1986.

7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor
SW-846, September 1986.

Reviewed



InterfTk>untaln Laboratories, Inc.

1160 tUfcKjrch Drtn
•oicman. Montana S97IS

EPA METHOD 8240
HSL VOLATILE COMPOUNDS

Client: WALSH & ASSOCIATES. INC.
Sample ID: T-01
Project ID: Rico. Colorado
Laboratory ID: B947383
Sample Matrix: Soil

Parameter

1.1,'l-Trichloroethane
1 .1 ,2,2-Tetrachloroethane
1 ,1 ,2-Trichloroethane
1 , 1 -Dichloroethane
1,1-Dichloroethene
1.2-Dichloroethane
^^Dichloropropane
l̂ canone (MEK)
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
3romoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Uhloromethane
:is-l ,3-Dichloropropene
Dibromochloromethane
Ethylbenzene
n,p-Xylene
dethylene chloride
>-Xylene
ilyrene

Analytical
Result

ND
ND

ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND
ND

ND

ND

ND

ND

ND
ND

Date Reported:
Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:

Detection
Limit

0.2
0.2
0.2
0.2
0.2
0.2
0.2

1
0.2
0.2

1
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
1

0.2
0.2

08/29/94
08/09/94
08/13/94
08/16/94
08/17/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg



Inter-Mountain Laboratories, Inc

1160 R»*»oreh Drive
tollman. Montana M71S

EPA METHOD 8240
HSL VOLATILE COMPOUNDS

Client:
Sample ID:
Laboratory ID:
Sample Matrix:

WALSH & ASSOCIATES. INC.
T-01
B947383
Soil

Date Reported:
Date Sampled:
Date Analyzed:

08/29/94
08/09/94
08/17/94

Parameter

Tetrachloroethene (PCE)
Toluene
trans- 1 ,2-Dichloroethene
trans-1 ,3-Dichloropropene
Trichloroethene (TCE)
Vinyl Chloride

Analytical
Result

ND
ND
ND
ND
ND
ND

Detection
Limit

0.2
0.2
0.2
0.2
0.2
0.2

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND - Compound not detected at stated Detection Limit.
J - Meets identification criteria, below Detection Limit.
B - Compound detected in method blank.



Inter-mountain Laboratories. Inc.

11*0 O.̂ orch Ortv.
ftotcman. Montana 597IJ

EPA METHOD 8240
TENTATIVELY IDENTIFIED COMPOUNDS

Client: WALSH & ASSOCIATES. INC.
Sample ID: T-01 Date Reported: 08/29/94
Laboratory ID: B947383 Date Sampled: 08/09/94
Sample Matrix: Soil Date Analyzed: 08/17/94

Tentative Retention
Identification Time (min) Concentration Units

No additional compounds found at reportable levels.

Unknown concentrations calculated assuming a Relative Response Factor

QUALITY CONTROL:
Soil

Surrogate Recovery % OC Limits

1.2-Dichloroethane-d4 107 7 0 - 1 2 1
Toluene-d8 99 8 1 - 1 1 7
Bromofluorobenzene 102 7 4 - 1 2 1

References:

Method 8240. Gas Chromatography/Mass Spectrometry for Volatile Organics,
Test Methods for Evaluating Solid Wastes. SW-846, United States
Environmental Protection Agency. Third Edition, November 1986.

Reviewed



Inter-mountain Laboratories, Inc.

1160 ffeMOteh (>lv.

Montana S97IJ

EPA METHOD 8270
HSL SEMI-VOLATILE COMPOUNDS

BASE/NEUTRAL/ACID EXTRACTABLES

Client: WALSH & ASSOCIATES. INC.

Sample ID: T-01
Project ID: Rico. Colorado
Laboratory ID: B947383
Sample Matrix: Soil

Parameter

1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4,5-Trichlorophenol
2.4,6-Trichlorophenol«Dichlorophenol

Dimethylphenol
Dinitrophenol

2.4-Dinitrotoluene
2.6-Dinitrotoluene
2-Chloronaphthalene
2-CMorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nii:roaniline
2-Niuophenol
3.3'"Dichlorobenzidine
3-Methylphenol/4-Methylphenol * *
3-Nii:roaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Niuoaniline
4-Nii:rophenol
Acenaphthene
Acenaphthylene
Anthracene
3enzo(a)anthracene

•
o(a)pyrene
o(b)fluoranthene

3enzo(g.h,i)perylene
Benzo(k)fluoranthene
Benzole Acid

Analytical
Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Date Reported:
Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:

Detection
Limit

1
1
1
1
1
1
1
1
5
1
1
1
1
1
1
5
1
2
1
5
5
1
2
2
1
2
5
1
1

5

08/30/94
08/09/94
08/13/94
08/18/94
08/30/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg



Inter-ITlountaln Laboratories, Inc.

I 140 O.norcn Dnv.
toicman. Montana 5*715

EPA METHOD 8270
HSL SEMI-VOLATILE COMPOUNDS

BASE/NEUTRAL/ACID EXTRACTABLES

Client: WALSH & ASSOCIATES. INC.

Sample ID: T-01
Laboratory ID: B947383
Sample Matrix: Soil

Parameter

Benzyl Alcohol
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Chrysene
^^Butylphthalate
oW-Octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indenod ,2,3-cd)pyrene
Isophorone
N-Nitrosodi-n-propylamine
N-Niuosodiphenylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
3yrerie

Analytical
Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Date Reported:
Date Sampled:
Date Analyzed:

Detection
Limit

2
i
1
1
5
1
1
5
1
1
1
1
1
1
1
1
2
1
2
1
1
1
1
1
1
5
1
1
1

08/30/94
08/09/94
08/30/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg

mg/kg

mg/kg
mg/kg
mg/kg

ND - Compound not detected at stated Detection Limit.
J - Meets identification criteria, below Detection Limit.
* * - Compounds coelute by GCMS.
B - Compound detected in Method Blank.



& Auociiles. Inc.
and Engineer!

2 8 4 7
CHAIN OF CWTODY RECORD

4888 Pearl Ea^^cte. Suite 108
Tolorado 80301

ProJ. No. Project Name

SAMPLERS! (S gnature)

ta No Date Time Station Location
Sample
Tag No. Remarks

LoT<3 (1 - 2-0

fckt \

Relinquished by: (S gn.) Date/Time

Relinquished by: (Sign.) Date/Time

Receivediby:

Received by: (Sign.)

Relinquished by: ($>gn.

Relinquished by: (Sign.

Date/Time

acie/Time

.)

Received by: (Sign.)

Relinquished by: (Sign.) Date/Time Received for Laboratory
by: (Sign.)

Date/Time Remarks :

D i s t r i b u t i o n : O r i g i n a l accompanies shipment. WALSH & ASSOCIATES. INC



Walsh Environmental Scientists and Engineers, Inc.

PRIVILEGED AND CONFIDENTIAL

WATER ANALYTICAL DATA

IS97-010.APP 3/14/95



InteHTIountain Laboratories, Inc.

1 1*0
ftax«man. Montana M71S

CASE NARRATIVE

On June 18, 1994, five water samples were received for analysis at Inter-
Mountain Laboratories, Bozeman, Montana. The chain of custody form requested
analysis for ICP scan for metals and mercury. Client name/Project name was listed
as Walsh & Associates / 1897-010 / Rico Co.

Detectable amounts of targeted compounds were present in some of the samples.

Limits of detection for each instrument/analysis are determined by sample matrix
effects, instrument performance under standard conditions, and dilution
requirements to maintain chromatography output within calibration ranges.

Wynn Sudtelgte
IML-Bozeman

0714wa



Inter-Mountain Laboratories, Inc
1160 P*wo»ch Drtv*

tollman. Montana M7 IS

TOTAL METALS ANALYSIS

<^Wit:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:
Preservation:
Condition:

Parameter
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
^kbdenum

•Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
Boron
Calcium
Potassium
Magnesium
Sodium
Phosphorous
Silicon
yttrium

WALSH & ASSOCIATES
RW-01
1897-010 /Rico Co
B945778
Water
Cool; HN03
Intact

Analytical
Result

ND
ND
ND
ND
ND
ND
ND
ND
ND

0.13
ND

0.11
ND
ND
ND
ND
ND
ND
ND
ND

0.22
ND
ND

24
ND

2.6
ND
ND

1.7
ND

Date Reported:
Date Sampled:
Date Received:
Date Extracted :
Date Analyzed:

Detection
Level
0.2
0.2
0.2
0.5
0.02
0.02
0.05
0.05
0.05
0.05
0.2
0.05
0.001
0.05
0.05
0.2
0.1
0.2
0.05
0.1
0.05

2
1
1
1
1
2
2
1

0.5

07/12/94
06/15/94
06/18/94
07/05/94
07/06/94

Units
mg/L
mg/L '
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

ND - Compound not detected at stated Detection Limit.

References:
Method 3010: Acid Digestion of Aqueous Samples and Extracts
for Total Metals, SW-846, September 1986.
Method 6010: Inductively Coupled Plasma-Atomic Emission
Specuoscopy, SW-846. September 1986.

7470: Mercury in Liquid Waste (Manual Cold-Vapor

&ique), SW-846, September 1986.

e
Analyst Reviewed



Inter-mountain Laboratories, Inc.

1140 a*t*an:h Ortu*
cman. Montana W7 11

TOTAL METALS ANALYSIS

Writ:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:
Preservation:
Condition:

Parameter
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
ĵ vbdenum
^P;|
Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
Boron
"alcium
3otassium
Magnesium
Sodium
'hosphorous
Silicon
I'ttrium

WALSH & ASSOCIATES
RW-02
1897-010 /Rico Co
B945779
Water
Cool; HN03
Intact

Analytical
Result

180
ND
ND
ND
ND

0.33
ND

0.13
12
0.39

ND
40

ND
ND

0.39
ND
ND
ND
ND
ND

40
ND
ND

270
2.5
170
2.1

ND
38
0.6

Date Reported:
Date Sampled:
Date Received:
Date Extracted :
Date Analyzed:

Detection
Level
0.2
0.2
0.2
0.5
0.02
0.02
0.05
0.05
0.05
0.05
0.2
0.05

0.001
0.05
0.05
0.2
0.1
0.2

0.05
0.1

0.05
2
1
1
1
1
2
2
1

0.5

07/12/94
06/16/94
06/18/94
07/05/94
07/06/94

Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

ND - Compound not detected at stated Detection Limit.

References:
Method 3010: Acid Digestion of Aqueous Samples and Extracts
for Total Metals, SW-846. September 1986.
Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy, SW-846, September 1986.

7470: Mercury in Liquid Waste (Manual Cold-Vapor

lique), SW-846, September 1986.

Analyst Reviewed



Inter-mountain Labotatodcs, Inc.

11*0 B»i*orch Ot~
Saionon. Montana *97IJ

TOTAL METALS ANALYSIS

Client:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:
Preservation:
Condition:

Parameter
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury

Abdenum
jl

Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
Joron
Calcium
3otassium
Magnesium
Sodium
3hosphorous
silicon
fttrium

WALSH & ASSOCIATES
RW-03
1897-010 /Rico Co
B945780
Water
Cool; HN03
Intact

Analytical
Result

0.2
ND
ND
ND
ND
ND
ND
ND
ND

0.34
ND

0.76
ND
ND
ND
ND
ND
ND
ND
ND

0.39
ND
ND

310
2.9
24
14

ND
5.9

ND

Date Reported:
Date Sampled:
Date Received:
Date Extracted :
Date Analyzed:

Detection
Level
0.2
0.2
0.2
0.5
0.02
0.02
0.05
0.05
0.05
0.05
0.2

0.05
0.001
0.05
0.05
0.2
0.1
0.2

0.05
0.1

0.05
2
1
1
1
1
2
2
1

0.5

07/12/94
06/1 6/94
06/18/94
07/05/94
07/06/94

Units
mg/L
mg/L -
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

ND - Compound not detected at stated Detection Limit.

References:
Method 3010: Acid Digestion of Aqueous Samples and Extracts
for Total Metals, SW-846, September 1986.
Method 6010: Inductively Coupled Plasma-Atomic Emission
Specrroscopy, SW-846, September 1986.

«od 7470: Mercury hi Liquid Waste (Manual Cold-Vapor

nique), SW-846, September 1986.

Analyst Reviewed



Inter-Mountain Laboratories, Inc.

I I*O BvMorcti OK*
lemon, Montana M71S

TOTAL METALS ANALYSIS

\̂ Kit:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:
Preservation:
Condition:

Parameter
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
jtfttudenum

Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
Boron
lalcium
Potassium
Magnesium
Sodium
Phosphorous
Silicon
Yttrium

WALSH & ASSOCIATES
RW-O4
1897-010 /Rico Co
B945781
Water
Cool; HN03
Intact

Analytical
Result

0.4
ND
ND
ND
ND
ND
ND
ND
ND

0.13
ND

0.06
ND
ND
ND
ND
ND
ND
ND
ND

0.08
ND
ND

36
ND

4.7
ND
ND

3.3
ND

Date Reported:
Date Sampled:
Date Received:
Date Extracted :
Date Analyzed:

Detection
Level
0.2
0.2
0.2
0.5
0.02
0.02
0.05
0.05
0.05
0.05
0.2
0.05

0.001
0.05
0.05
0.2
0.1
0.2

0.05
0.1

0.05
2
1
1
1
1
2
2
1

0.5

07/12/94
06/16/94
06/18/94
07/05/94
07/06/94

Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mgTL
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

ND - Compound not detected at stated Detection Limit.

References:
Method 3010: Acid Digestion of Aqueous Samples and Extracts
for Total Metals. SW-846. September 1986.
Method 6010: Inductively Coupled Plasma-Atomic Emission
Specuoscopy, SW-846, September 1986.

7470: Mercury in Liquid Waste (Manual Cold-Vapor

que). SW-846. September 1986.

Analyst Reviewed



Inter-mountain Laboratories, Inc.

1160 BvMorch Ortv*
Boi*mon. Montana 5«71S

EPA METHOD 8270
TENTATIVELY IDENTIFIED COMPOUNDS
BASE/NEUTRAL/ACID EXTRACTABLES

Client: WALSH & ASSOCIATES. INC.
Sample 10: T-01 Date Reported: 08/30/94

Laboratory ID: B947383 Date Sampled: 08/09/94

Sample Matrix: Soil Date Analyzed: 08/30/94

Tentative Retention
Identification Time (minutes) Concentration Units

No additional compounds found at reportable levels.

Unknown concentration calculated assuming Relative Response Factor = 1.

QUALITY CONTROL:

Surrogate Recoveries

2-Fluorophenol
Phenol-d6

Nitrobenzene-d5
2-Fluorobiphenyl

2.4,6-Tribromophenol

Terphenyl-d14

Soil

% QC Limits

71

101

77

85

86

87

25 -
24 -

23-

30-

19 -

13-

121

113

120

115

122

137

Reference:

Method 8270. Gas Chromatography/Mass Spectrometry for Semivolatile

Organics, Test Methods for Evaluating Solid Wastes. SW-846,

United States Environmental Protection Agency. Third Edition.

November 1986.

Analyst Reviewed



Inter-mountain Laboratories, IfK.
1160 0*warch Ortv*

Montana J»7IS

TOTAL METALS ANALYSIS

^ttV.

Sample 10:
Project ID:
Laboratory ID:
Sample Matrix:
Preservation:
Condition:

Parameter
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury

Adenum

Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
Boron
Calcium
Potassium
Magnesium
Sodium
Phosphorous
Silicon
fnriurn

WALSH & ASSOCIATES
RW-05
1897-010 /Rico Co
B945782
Water
Cool; HN03
Intact

Analytical
Result

0.4
ND
ND
ND
ND
ND
ND
ND
ND

0.09
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

21
ND

3.1
ND
ND

2.9
ND

Date Reported:
Date Sampled:
Date Received:
Date Extracted :
Date Analyzed:

Detection
Level
0.2
0.2
0.2
0.5
0.02
0.02
0.05
0.05
0.05
0.05
0.2
0.05
0.001
0.05
0.05
0.2
0.1
0.2
0.05
0.1
0.05

2
1
1
1
1
2
2
1

0.5

07/12/94
06/16/94
06/18/94
07/05/94
07/06/94

Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

ND - Compound not detected at stated Detection Limit.

References:
Method 3010: Acid Digestion of Aqueous Samples and Extracts
for Total Metals. SW-846, September 1986.
Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy, SW-846, September 1986.

7470: Mercury in Liquid Waste (Manual Cold-Vapor

ique). SW-846, September 1986.

Analyst Reviewed
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Î

I

/

I

I

a ^

y
^/
s
^

'

1L

J

^
<s
^
S

\

j

/
/ Ramarka

« I & Q •

i
1

. /

Received by: (Signature) . y[A-S

Received by: (Signature)
y •.

Received by laboratory: (Signature)

Inter-Mountain Laboratories, Inc.
D D D • <2 0 D
1633 Team Avenue 1714 Philips Circle 2606 Wwt Main Street /1160RftsnpfCh Or, 11 183 SH 30 3304 LeftS"** Drf.-s
Sheridan. Wyoming 82801 Offletle. Wyoming 82716 Fermlngton. NM 87401 / Bozeman. Montana 59715 College Station, TX 77845 CoHege Station, TX 77845
Telephone (307) 672-8945 Telephone (307) 682-8945 Telephone (605) 326-4737 Telephone (406) 586-8450 Telephone (409) 778-8945 Telephone (409) 774-4999

Dele Time

Date Time

Date Time

1

2^133



Walsh Environmental Scientists and Engineers, Inc.

PRIVILEGED AND CONFIDENTIAL

ASSAY BUILDING ANALYTICAL DATA

1897-010.APP 3/14/95



inter-lTlountoln Laboratories, Inc.

toicman. Montana M7IJ

CASE NARRATIVE

On July 2, 1994, seven samples were received for analysis at Inter-Mountain
Laboratories, Bozeman, Montana. The chain of custody form requested analysis
for Toxicity Characteristic Leaching Procedure Parameters on one sample, with
volatile organic compounds, semivolatile organic compounds, sulfates, cyanide,
and metals requested on the others. Client name / Project name was listed as
Walsh & Associates / Rico Assay Bldg / 1897-010 / Rico, CO.

Detectable amounts of targeted compounds were present in some of the samples.

The Toxicity Characteristic Leaching Procedure methodology used is outlined in
the Federal Register, 40 CFR 261, Vol. 55, No. 126, June 29, 1990. Results are
reported in mass per unit volume of leachate (mg/L).

Limits of detection for each instrument/analysis are determined by sample matrix
effects, instrument performance under standard conditions, and dilution
requirements to maintain chromatography output within calibration ranges.

wnSudtelgfe
IML-Bozeman

0729wa



Inter-mountain Laboratories, Inc
116OB»March Drtv*

ftoi«mon. Montana J97I4

EPA METHOD 8240
HSL VOLATILE COMPOUNDS

Client: WALSH & ASSOCIATES
Sample ID: 1897 SPOT
Project ID: Rico Assay
Laboratory ID: B946403
Sample Matrix: Soil
Preservation: Cool
Condition: Intact

Parameter

1.1.1 -Trichloroethane
1 . 1 ,2.2-Tetrachloroethane
1 , 1 ,2-Trichloroethane
1 , 1 -Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethane
î Dichloropropane
:̂anone (MEK)

2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1 ,3-Dichloropropene
Dibromochloromethane
Ethylbenzene
m,p-Xylene
Methylene chloride
D-Xylene
Styrene

Bldg. 1897-010

Analytical
Result

ND
ND
ND
ND
ND
ND

ND

ND

ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND

ND

ND

ND
ND

ND

ND
ND

Date Reported:
Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:

Detection
Limit

0.2
0.2
0.2
0.2
0.2
0.2
0.2
1

0.2
0.2

1
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
1

0.2
0.2

07/22/94
06/30/94
07/02/94
07/06/94
07/06/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg



Inter-mountain Laboratories, Inc
11*0 0*t

tollman. Montana M7IS

EPA METHOD 8240
HSL VOLATILE COMPOUNDS

Client:
Sample ID:
Laboratory ID:
Sample Matrix:

WALSH 4 ASSOCIATES
1897SP01
B946403
Soil

Date Reported:
Date Sampled:
Date Analyzed:

07/22/94
06/30/94
07/06/94

Parameter

Tetrachloroethene IPCE)
Toluene
trans- 1 ,2-Dichloroethene
trans- 1 ,3-Dichloropropene
Trichloroethene (TCE)
Vinyl Chloride

Analytical
Result

ND
ND
ND
ND
ND

ND

Detection
Limit

0.2
0.2
0.2
0.2
0.2
0.2

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND • Compound not detected at stated Detection Limit.
J - Meets identification criteria, below Detection Limit.
B - Compound detected in method blank.



Inter-mountain labofatotles. Inc.

1160 Bvwarcti Otv,
tax* man. Montana M7I3

EPA METHOD 8240
TENTATIVELY IDENTIFIED COMPOUNDS

Client:
Sample ID:
Laboratory ID:
Sample Matrix:

WALSH & ASSOCIATES
1897SP01
B946403
Soil

Date Reported:
Date Sampled:
Date Analyzed:

07/22/94
06/30/94
07/06/94

Tentative
Identification

Retention
Time (min) Concentration Units

No additional compounds found at reportable levels.

|own concentrations calculated assuming a Relative Response Factor = 1,

QUALITY CONTROL:

Surrogate Recovery
Soil

QC Limits

1,2-Dichloroethane-d4
Toluene-d8
Bromofluorobenzene

93
100
99

70- 121
81 - 117
74- 121

References:

Method 8240, Gas Chromatography/Mass Spectrometry for Volatile Organics,
Test Methods for Evaluating Solid Wastes, SW-846, United States
Environmental Protection Agency, Third Edition, November 1986.

Analyst Reviewed



Inter-mountain Laboratories, Inc
11*0 0«worth Drtv*

»az«mon. Montana W7IJ

EPA METHOD 8270
HSL SEMI-VOLATILE COMPOUNDS

BASE/NEUTRAL/ACID EXTRACTABLES

Client: WALSH & ASSOCIATES

Sample ID: 1897SP01
Project ID: Rico Assay
Laboratory ID: B946403
Sample Matrix: Soil
Preservation: Cool
Condition: Intact

Parameter

1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2.4,5-Trichlorophenol
2,4,6-Trichlorophenol

«ichlorophenol
imethylphenol

2,4-Dinitrophenol
2.4-Dinitrotoluene
2,6-Oinitrotoluene
2-Chtoronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3.3'-Dichlorobenzidine
3-Methylphenol/4-MethyIphenol *
3-Nitroaniline
4.6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Nitroaniline
4-Ni:rophenol
Acenaphthene
Acenaphthylene
Anthracene
B^2o(a)anthracene
^•:>(a)pyrene
aenzolblfluoranthene
3enzo(g,h,i)perylene
3enzo(k)fluoranthene
Benzoic Acid

Bldg. 1897-010

Analytical
Result

ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.7 J
ND
ND
ND

Date Reported:
Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:

Detection
Limit

1
1
1
1
1
1
1
1
5
1
1
1
1
1
1
5
1
2
1
5
5
1
2
2
1
2
5
1
1
1
1
1
1
1
1
5

07/25/94
06/30/94
07/02/94
07/07/94
07/18/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/ks
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/Vg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg



InterTDountaln Laboratories, Inc

1 160 RvMOrctt On..
Soicman. Montana W71S

EPA METHOD 8270
HSL SEMI-VOLATILE COMPOUNDS

BASE/NEUTRAL/ACID EXTRACTABLES

Cliem: WALSH & ft

Sample ID: 1897SP01
Laboratory ID: B946403

Sample Matrix: Soil

Parameter

Benzyl Alcohol
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
'"^sene
^Putylphthalate

Di-n-Octylphthalate
Dibenzla.hlanthracene
Dibenzofuran
Diethyfphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indenol 1 ,2,3-cd)pyrene
sophorone
N-Nitrosodi-n-propylamine
N-Niuosodiphenylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
•\rene

ASSOCIATES

Analytical
Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.9 J
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.7 J

Date Reported:
Date Sampled:

Date Analyzed:

Detection
Limit

2
1
1
1
5
1
1
5

1
1
2
1
2
1
1
1
1
1
1
5
1
1
1

07/25/94
06/30/94

07/1 8/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND - Compound not detected at stated Detection Limit.
J • Meets identification criteria, below Detection Limit.
* * - Compounds coeluto by GCMS.
B - Compound detected in Method Blank.



IntcffDountotn Labcxatcxles, Inc

EPA METHOD 8270
TENTATIVELY IDENTIFIED COMPOUNDS
BASE/NEUTRAL/ACID EXTRACTABLES

1140 BMMTCh Ortv,
lazcman. Montana 4*715

Client:
Sample ID:

Laboratory 10:

Sample Matrix:

WALSH & ASSOCIATES
1897SP01

B946403

Soil

Date Reported:

Date Sampled:

Date Analyzed:

07/25/94

06/30/94

07/18/94

Tentative
Identification

Unknown hydrocarbon
Unknown hydrocarbon

Unknown hydrocarbon

Unknown hydrocarbon

^Awn hydrocarbon

Retention
Time (minutes)

21.66
30.50
32.52
35.23
39.10

Concentration

4

2 .

3

3

3

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

Unknown concentration calculated assuming Relative Response Factor = 1.

QUALITY CONTROL:

Surrogate Recoveries

2-Fluorophenol

Phenol-d6

Nitrobenzene-do

2-Fluorobiphenyl

2,4,6-Tribromophenol
Terphenyl-d14

Soil

% QC Limits

59

79

74

76

83

54

2 5 -

24-

23-

30-

19 -
18 -

121

113

120

115

122

137

Reference:

Method 8270, Gas Chromatography/Mass Spectrometry for Semivolatile

Organics. Test Methods for Evaluating Solid Wastes, SW-846,

United States Environmental Protection Agency, Third Edition,

Iber 1986.

Anal

OJr
Reviewed



Inter-mountain Laboratories, Inc.

•
Client:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:
Preservation:
Condition:

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
^fery

..î Pmese
Molybdenum
Nickel
Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
Boron
Calcium
3otassium
Magnesium
Sodium
'hosphorous
silicon
fnrium

TOTAL METALS

WALSH & ASSOCIATES
1897SP01
Rico Assay Bldg. 1897-010
B946403
Soil
Cool
Intact

Analytical
Result

16000
ND
ND

210
ND

9
20
9
150
24000
880
16
2800

ND
15

ND
20

ND
200
27
1800

ND
ND

9000
2300
7700
340
850
210
16

ANALYSIS

Date Reported:
Date Sampled:
Date Received:
Date Extracted :
Date Analyzed:

Detection
Level

200
20
20
50
2
2
5
5
5

200
20
0.5
5
5
5

20
10
50
5
10
5

200
100
100
100
100
200
200
100
5

1 1*0 RvMORTh Ort

loicman. Montana 407

07/26/94
06/30/94
07/02/94
07/11/94
07/20/94

Units

mg/kQ
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND - Compound not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils, Sediments, and Sludges.
SW-846. September 1986.

6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy. SW-846. September 1 986.

LA5&
Reviewed



Inter-mountain Laboratories, Inc

Client:
Sample 10:
Program ID:
Laboratory 10:
Sample Matrix:
Preservation:
Condition:

11*0 D««»an:h Ortv«
•oxcmon. Montana M7IS

GENERAL PARAMETERS

WALSH & ASSOCIATES
1897SP01
Rico Assay Bldg. 1897-010
B946403
Soil
Cool
Intact

Date Reported:
Date Sampled:
Date Received:

07/27/94
06/30/94
07/02/94

Parameter

Cyanide. Total
Sulfate

Analytical
Result

NO
150

Detection
Level

0.5
10

Units

mg/kg
mg/kg

ie result is suspect. Barium sulfate precipitation had dark flakes in the filtrate.

Reference: SW-846, United States Environmental Protection Agency. Nov. 1986
Appendix 9010A : Cyanide Extraction Procedure for Solids and Oils
Method 9010 : Total and Amenable Cyanide
Methods of Soil Analysis, No 9. American Society of Agronomy. 1965

Reviewed



Inter-mountain Laboratories, Inc.
1160 fetMvch CWv,

•oilman. Montana J»J I)

EPA METHOD 8240
HSL VOLATILE COMPOUNDS

Client: WALSH & ASSOCIATES
Sample ID: 1897SP02
Project ID: Rico Assay
Laboratory ID: B946404
Sample Matrix: Soil
Preservation: Cool
Condition: Intact

Parameter

1.1.1 -Trichloroethane
1 , 1 .2.2-Tetrachloroethane
1 . 1 ,2-Trichloroethane
1 , 1 -Dichloroethane
1 , 1 -Dichloroethene
î Dichloroethane
^•)ichloropropane
2^uicanone (MEK)
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1 ,3-Dichloropropene
Dibromochloromethane
Ethylbenzene
m.p-Xylene
Methylene chloride
o-Xyl<?ne
Styrene

Bldg. 1897-010

Analytical
Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Date Reported:
Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:

Detection
Limit

0.2
0.2
0.2
0.2
0.2
0.2
0.2
1

0.2
0.2

1
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
1

0.2
0.2

07/22/94
06/30/94
07/02/94
07/06/94
07/06/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kfl
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg



Interffiountaln Laboratories, Inc.

toicman. Montana M71S

EPA METHOD 8240
HSL VOLATILE COMPOUNDS

Client: WALSH & ASSOCIATES
Sample ID: 1897 SP02 Date Reported: 07/22/94
Laboratory ID: B946404 Date Sampled: 06/30/94
Sample Matrix: Soil Date Analyzed: 07/06/94

Parameter

Tetrachloroethene (PCE)
Toluene
trans-1 ,2-Dichloroethene
trans- 1 ,3-Dichloropropene
Trichloroethene (TCE)
Vinyl Chloride

Analytical
Result

ND
ND
ND
ND
ND
ND

Detection
Limit

0.2
0.2
0.2
0.2
0.2
0.2

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND - Compound not detected at stated Detection Limit.
J - Meets identification criteria, below Detection Limit.
B - Compound detected in method blank.



Inter-mountain Laboratories. Inc.

1160 0«»o»ch Otv.1
(oi»man. Montana W7l:l

EPA METHOD 8240
TENTATIVELY IDENTIFIED COMPOUNDS

Client: WALSH & ASSOCIATES
Sample ID: 1897 SP02 Date Reported: 07/22/94
Laboratory ID: B946404 Date Sampled: 06/30/94
Sample Matrix: Soil Date Analyzed: 07/06/94

Tentative Retention
Identification Time (min) Concentration Units

No additional compounds found at reportable levels.

pwn concentrations calculated assuming a Relative Response Factor = 1.

QUALITY CONTROL:

Surrogate Recovery

1 ,2-Dichloroethane-d4
Toluene-d8
Bromofluorobenzene

%

93
TOO
99

Soil
QC Limits

70- 121
8 1 - 1 1 7

74-121

References:

Method 8240, Gas Chromatography/Mass Spectrometry for Volatile Organics.
Test Methods for Evaluating Solid Wastes. SW-846. United States
Environmental Protection Agency. Third Edition. November 1986.

Rovwwed



Inter-mountain Laboratories. Inc.

1160 OtMOfch
•axeman. Montana W7 |j

EPA METHOD 8270
HSL SEMI-VOLATILE COMPOUNDS

BASE/NEUTRAL/ACID EXTRACTABLES

Client: WALSH i ASSOCIATES

Sample ID: 1897SP02
Project ID: Rico Assay
Laboratory ID: B946404

Sample Matrix: Soil
Preservation: Cool
Condition: Intact

Parameter

1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4,5 -Trichlorophenol
2,4,6-Trichlorophenol
^ îJchlorophenol
^Hiimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2.6-Dinitrotoluene
2-Chloronapruhalene
2-Chloropnenol
2-Merhylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-C)ichlorobenzidine
3-Methylphenol/4-Methylphenol *
3-Nirroaniline
4,6-Dinitro-2-methylphenol
4-Brornophenyl-phenylether
4-Chlc>ro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene«a)pyrene

blfluoranihene
3enzo(g,h,i)perylene
3enzo(k)fluoranthene
Benzole Acid

Bldg. 1897-010

Analytical
Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Date Reported:
Date Sampled:
Date Received:
Date Extracted:
Date Analyzed: .

Detection
Limit

1
1
1
1
1
1
1
1
5
1
1
1
1
1
1
5
1
2
1
5
5
1
2
2
1
2
5
1
1
1 '
1
1
1
1
1
5

07/25/94
06/30/94
07/02/94
07/07/94
07/18/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mgfkg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kfl
mg/kg
mg/kg
mg/kg
mg/kg
mo/kg
mg/Vg
mg/kg



Inter-mountain Laboratories, Inc.

•oilman. Montana W7IS

EPA METHOD 8270
HSL SEMI-VOLATILE COMPOUNDS

BASE/NEUTRAL/ACID EXTRACTABLES

Client: WALSH & ASSOCIATES
Sample ID: 1 897 SP02
Laboratory ID: B946404
Sample Matrix: Soil

Parameter

Benzyl Alcohol
bis(2~Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2- ChloroisopropyDether
bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
flfciene
-^rTButylphthalate
Di-n-Octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Dieihylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
IndenoO ,2,3-cd)pyrene
Isophorone
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
3henanthrene
Phenol
'yrene

Analytical
Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Date Reported:
Date Sampled:
Date Analyzed:

Detection
Limit

2
1
i
1
5
1
1
5
1
1
1
1
1
1
1
1
2
1
2
1
1
1
1
1
1
5
1
1
1

07/25/94
06/30/94
07/18/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND - Compound not detected at stated Detection Limit.
J - Meets identification criteria, below Detection Limit.
* * - Compounds coelute by GCMS.
B - Compound detected in Method Blank.



Inter-mountain Laboratories, Inc

11*0 Q»»*an:h Ort.r»
tollman. Morrtono J97IJ

EPA METHOD 8270
TENTATIVELY IDENTIFIED COMPOUNDS
BASE/NEUTRAL/ACID EXTRACTABLES

Client:
Sample ID:

Laboratory ID:
Sample Matrix:

WALSH & ASSOCIATES
1897 SP02

B946404

Soil

Date Reported:

Date Sampled:

Date Analyzed:

07/25/94

06/30/94
07/18/94

Tentative
Identification

Unknown hydrocarbon
Unknown hydrocarbon

Unknown hydrocarbon

town hydrocarbon

own hydrocarbon

Retention
Time (minutes)

21.66
30.49
32.53
35.21 .
39.08

Concentration

1
1
1
1
1

Units

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

Unknown concentration calculated assuming Relative Response Factor = 1.

QUALITY CONTROL:

Surrogate Recoveries

2-Fluorophenol
Phenol-d6
Nitrobenzene-d5
2-Fluorobiphenyl

2,4,6-Tribromophenol
Terphenyl-d14

Soil

% QC Limits

57

76
71
74
84

51

25 -
24-

23-

30-

19 -
18-

121
113
120

115
122
137

Reference:

Method 8270. Gas Chromatography/Mass Spectrometry for Semivolatile

Organics. Test Methods for Evaluating Solid Wastes. SW-846.

States Environmental Protection Agency. Third Edition.

1986.

Analyst Reviewed



Inter mountain Labcxatcxlcs, Inc.

Client:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:
Preservation:
Condition:

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron

^^d
^^Hury
Manganese
Molybdenum
Nickel
Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
3oron
Calcium
Potassium
Magnesium
Sodium
'hosphorous
silicon
fnrium

TOTAL METALS

WALSH & ASSOCIATES
1897SP02
Rico Assay Bldg. 1897-010
B946404
Soil
Cool
Intact

Analytical
Result

13000
ND
ND

• 170
ND

13
16
8
190
22000
1100
1.4
8500
7
12

ND
45

ND
120
22
2100

ND
ND

21000
1700
7800
300
670
320
13

ANALYSIS

Date Reported:
Date Sampled:
Date Received:
Date Extracted :
Date Analyzed:

Detection
Level

200
20
20
50
2
2
5
5
5

200
20
0.5
5
5
5

. 20
10
50
5
10
5

200
100
100
100
100
200
200
100
5

toicman. Montana Ml'll

07/26/94
06/30/94
07/02/94
07/11/94
07/20/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND - Compound not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils, Sediments, and Sludges.
SW-846, September 1986.

^mcxi 6010: Inductively Coupled Plasma-Atomic Emission
SpeTstroscopy. SW-846. September 1986.

Reviewed



Inter-mountain Laboratories, Inc.

1140 IfeMotch Drtv»
|<u«man. Montana M7I!1

GENERAL PARAMETERS

Client: WALSH & ASSOCIATES
Sample ID: 1897 SP02 Date Reported: 07/27/94
Program ID: Rico Assay Bldg. 1897-010 Date Sampled: 06/30/94
Laboratory ID: B946404 Date Received: 07/02/94
Sample Matrix: Soil
Preservation: Cool
Condition: Intact

Parameter

Cyanide. Total
Sulfate

Analytical
Result

ND
97

Detection
Level

0.5
10

Units

mg/kg
mg/kg

Reference: SW-846, United States Environmental Protection Agency. Nov. 1986
Appendix 901OA : Cyanide Extraction Procedure for Solids and Oils
Method 9010 : Total and Amenable Cyanide
Methods of Soil Analysis, No 9, American Society of Agronomy. 1965

Reviewed



Inter-mountain Laboratcxles, Inc

1160 ftotKMch O*»»
Uonlana 197 IS

EPA METHOD 8240
HSL VOLATILE COMPOUNDS

Client: WALSH &. ASSOCIATES
Sample ID: 1897 SP03
Project ID: Rico Assay
Laboratory ID: B946405
Sample Matrix: Soil
Preservation: Cool
Condition: Intact

Parameter

1.1,1 -Trichloroethane
1 , 1 ,2,2-Tetrachloroethane
1 , 1 ,2-Trichloroethane
1 , 1 -Dichloroethane
1 , 1 -Dichloroethene
î LDichloroethane
^•)ichloropropane
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1 ,3-Dichloropropene
Dibromochloromethane
Ethylbenzene
m,p-Xylene
Methylene chloride
o-Xylene
Sryrene

Bldg. 1897-010

Analytical
Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Date Reported:
Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:

Detection
Limit

0.2
0.2
0.2
0.2
0.2
0.2
0.2

1
0.2
0.2

1
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
1

0.2
0.2

07/22/94
06/30/94
07/02/94
07/06/94
07/06/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg



InterlTlountaln Laboratories, loc

1160 Amarctl Ort««
|<xi*man. Uontona J97IS

EPA METHOD 8240
HSL VOLATILE COMPOUNDS

Client:
Sample 10:
Laboratory 10:
Sample Matrix:

WALSH & ASSOCIATES
1897SP03
B946405
Soil

Date Reported:
Date Sampled:
Date Analyzed:

07/22/94
06/30/94
07/06/94

Parameter

Tetrachloroethene (PCE)
Toluene
trans- 1 ,2-Dichloroethene
trans-1 ,3-Dichloropropene
Trichloroethene (TCE)
Vinyl Chloride

Analytical
Result

NO
NO
NO
NO
NO
NO

Detection
Limit

0.2
0.2
0.2
0.2
0.2
0.2

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

NO - Compound not detected at stated Detection Limit.
J - Meets identification criteria, below Detection Limit.
B - Compound detected in method blank.



InterlTlountaln Labomtcxles, Inc.

11*0 e^
frtucman. Montana W7IS

EPA METHOD 8240
TENTATIVELY IDENTIFIED COMPOUNDS

Client:
Sample ID:
Laboratory ID:
Sample Matrix:

WALSH & ASSOCIATES
1897SP03
B946405
Soil

Date Reported:
Date Sampled:
Date Analyzed:

07/22/94
06/30/94
07/06/94

Tentative
Identification

Retention
Time (min) Concentration Units

No additional compounds found at reportable levels.

"own concentrations calculated assuming a Relative Response Factor = 1.

QUALITY CONTROL:

Surrogate Recovery

1 ,2-Dichloroethane-d4
Toluene-d8
Bromofluorobenzene

%

93
99
100

Soil
QC Limits

70- 121
81-117
74- 121

References:

Method 8240, Gas Chromatography/Mass Spectrometry for Volatile Organics.
Test Methods for Evaluating Solid Wastes, SW-846, United States
Environmental Protection Agency, Third Edition, November 1986.

Reviewed



Inter-mountain Laboratories, Inc.
1140 OvMorch Oft*,

•oicman. Montana M7IS

EPA METHOD 8270
HSL SEMI-VOLATILE COMPOUNDS

BASE/NEUTRAL/ACID EXTRACTABLES

Client: WALSH & ASSOCIATES
Sample ID: 1897SP03
Project ID: Rico Assay

Laboratory ID: B946405
Sample Matrix: Soil
Preservation: Cool
Condition: Intact

Parameter

1 ,2.4-Trichlorobenzene
1 . 2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2.4,5-Trichlorophenol
**JK-Trichlorophenol
iBBichlorophenol

2,4-Dimethylphenol
2.4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dfnitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Methylphenol/4-Methylphenol *
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-8romophenyl-phenylether
4-Chloiro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Nitroaniline
4-Nitrophenol
^cenaphthene
^cenaphthylene
^ntbracene

^Kilanthracene
jenzo(a)pyrene
3enzo(b)fluoranthene
3enzo<g,h,i)perylene
Benzolklfluorantnene
Jenzoic Acid

Bldg. 1897-010

Analytical
Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Date Reported:
Date Sampled:
Date Received:

Date Extracted:
Date Analyzed:

Detection
Limit

i
1
i
1
1
1
i
i
5
1
1
1
1
1
1
5
1
2
1
5
5
1
2
2
1
2
5
1
1
1
1
1
1
1
1
5

07/25/94
06/30/94
07/02/94

07/07/94
07/18/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg



InteffTlountaln Laboratories, Inc.

1140 IfetMxcn Orv*
Bajcmon. Montana Mi'IS

EPA METHOD 8270
HSL SEMI-VOLATILE COMPOUNDS

BASE/NEUTRAL/ACID EXTRACTABLES

Client: WALSH & ASSOCIATES
Sample ID: 1897 SP03

Laboratory ID: B946405

Sample Matrix: Soil

Parameter

Benzyl Alcohol
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2 -ChloroisopropyDether
bis(2--Ethylhexyl)phthalate
Ittdbenzylphthalate
Vfr>ene
Di-n-Butylphthalate
Di-n-Octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
ndenod ,2,3-cd)pyrene
sophorone
^J-Nitrosodi-n-propylamine
^-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
3entachlorophenol
'henanthrene
3henoJ
'yrene

Analytical
Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Date Reported:

Date Sampled:

Date Analyzed:

Detection
Limit

2
1
1
1
5
1
1
5
1
1
1
1
1
1
1
1
2
1
2
1
1
1
1
1
1
5
1
1
1

07/25/94

06/30/94

07/1 8/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND - Compound not detected at stated Detection Limit.
J - Meets identification criteria, below Detection Limit.
** - Compounds coeluta by GCMS.
B • Compound detected in Method Blank.



Inter-mountain Labotatofles, Inc.

IIM 0»**afcr> OiV*
Boivmon. Montana M7I5

EPA METHOD 8270
TENTATIVELY IDENTIFIED COMPOUNDS
BASE/NEUTRAL/ACID EXTRACTABLES

Client:
Sample (0:

Laboratory ID:
Sample Matrix:

WALSH & ASSOCIATES
1897SP03
B946405

Soil

Date Reported:
Date Sampled:

Date Analyzed:

07/25/94
06/30/94
07/18/94

Tentative
Identification

Retention
Time (minutes) Concentration Units

No additional compounds found at reponable levels.

Unknown concentration calculated assuming Relative Response Factor = 1.

QUALITY CONTROL:

Surrogate Recoveries

2-FIuorophenol
Phenol-d6
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
Terphenyl-d14

Soil

% QC Limits

54

83
75
76
72
60

25 -
24 -
23-
30-

19 -
18-

121
113
120

115
122
137

Reference:

Method 8270, Gas Chromatography/Mass Spectrometry for Semi volatile
Organies. Test Methods for Evaluating Solid Wastes. SW-846,

States Environmental Protection Agency. Third Edition.

1986.

id.
Analyst Reviewed



Inter-mountain Laboratories, Inc

.
Client:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:
Preservation:
Condition:

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron

ury
Manganese
Molybdenum
Nickel
Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
3old
Boron
Dalciurn
3otasslum
Magnesium
Sodium
3hosphorous
Silicon
I'nrium

TOTAL METALS

WALSH & ASSOCIATES
1897SP03
Rico Assay Bldg. 1897-010
B946405
Soil
Cool
Intact

Analytical
Result

11000
ND

22
98

ND
7
16
9
180
37000
1050

ND
1500

ND
16

ND
ND
ND

120
23
1100

ND
ND

2700
1800
8100
240
690
230
22

ANALYSIS

Date Reported:
Date Sampled:
Date Received:
Date Extracted :
Date Analyzed:

Detection
Level

200
20
20
50
2
2
5
5
5

200
20
0.5
5
5
5

20
10
50
5
10
5

200
100
100
100
100
200
200
100
5

IIAO B»*»o.cti»
tottman. Montana W!

07/26/94
06/30/94
07/02/94
07/11/94
07/20/94

Units

mg/Jcg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND - Compound not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils. Sediments, and Sludges.
SW^4K. September 1986.

...etnod 6010: Inductively Coupled Plasma-Atomic Emission
Sp&troscopy. SW-846. September 1986.

alyrt Reviewed



Inter mountain Laboratories, Inc.

•axemen. Uorrtono M7IS

GENERAL PARAMETERS

Client:
Sample ID:
Program ID:
Laboratory ID:
Sample Matrix:
Preservation:
Condition:

Parameter

Cyanide, Total
Sulfate

WALSH & ASSOCIATES
1 897 SP03
Rico Assay
B946405
Soil
Cool
Intact

Bldg. 1897-010

Analytical
Result

ND

120

Date Reported:
Date Sampled:
Date Received:

Detection
Level

0.5
10

07/27/94
06/30/94
07/02/94

Units

mg/kg
mg/kg

Sulfate result is suspect. Barium sulfate precipitation was tan, not white as expected.

Reference: SW-846, United States Environmental Protection Agency, Nov. 1986
Appendix 901OA : Cyanide Extraction Procedure for Solids and Oils
Method 9010 : Total and Amenable Cyanide
Methods of Soil Analysis, No 9, American Society of Agronomy, 1965

Reviewed



Inter-mountain Labofatcxks, Inc

II4O B«i*c»ch Olv»
Baivman. Montana MI'lJ

EPA METHOD 8240
HSL VOLATILE COMPOUNDS

Client: WALSH & ASSOCIATES
Sample ID: 1 897 SP04
Project ID: Rico Assay
Laboratory ID: B946406
Sample Matrix: Soil
Preservation: Cool
Condition: Intact

Parameter

1.1,1-Trichloroethane
1 . 1 ,2,2-Tetrachloroethane
1 , 1 ,2-Trichloroethane
1 , 1 -Dichloroethane
1 . 1 -Dichloroethene

Wichloroethane
ichloropropane

2-Butanone (MEK)
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1 ,3-Dichloropropene
Dibrornochloromethane
Ethylbenzene
m.p-Xylene
Methylene chloride
o-Xylene
Styrene

Bldg. 1897-010

Analytical
Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Date Reported:
Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:

Detection
Limit

0.2
0.2
0.2
0.2
0.2
0.2
0.2
1

0.2
0.2

1
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
1

0.2
0.2

07/22/94
06/30/94
07/02/94
07/06/94
07/06/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg



Inter mountain Laboratories, Inc.

11*0 Bvwofcti Drive
«mon. Montana Mils

EPA METHOD 8240
HSL VOLATILE COMPOUNDS

Client:
Sample 10:
Laboratory ID:
Sample Matrix:

WALSH & ASSOCIATES
1897SP04
B946406
Soil

Date Reported:
Date Sampled:
Date Analyzed:

07/22/94
06/30/94
07/06/94

Parameter

Tetrachloroethene (PCE)
Toluene
trans- 1 ,2-DichIoroethene
trans -1 ,3-Dichloropropene
Trichloroethene (TCE)
VM Chloride

Analytical
Result

ND
ND
ND
ND
ND
ND

Detection
Limit

0.2
0.2
0.2
0.2
0.2
0.2

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND - Compound not detected at stated Detection Limit.
J - Meets identification criteria, below Detection Limit.
B - Compound detected in method blank.



Inter mountain Laboratories, Inc.

11*0 B»»xych Ortv*
toicman. Montana S97IS

EPA METHOD 8240
TENTATIVELY IDENTIFIED COMPOUNDS

Client: WALSH & ASSOCIATES
Sample ID: 1897SP04 Date Reported: 07/22/94
Laboratory ID: B946406 Date Sampled: 06/30/94
Sample Matrix: Soil Date Analyzed: 07/06/94

Tentative Retention
Identification Time (min) Concentration Units

No additional compounds found at reportable levels.

f̂lcn^nknown concentrations calculated assuming a Relative Response Factor = 1.

QUALITY CONTROL:
Soil

Surrogate Recovery % QC Limits

1.2-Dichloroethane-d4 90 70-121
Toluene-d8 105 81-117
Bromofluorobenzene 96 7 4 - 1 2 1

References:

Method 8240, Gas Chromatography/Mass Spectrometry for Volatile Organics.
Test Methods for Evaluating Solid Wastes. SW-846. United States
Environmental Protection Agency. Third Edition. November 1986.

Reviewed



Inter-mountain Laboratories, Inc

11*0 e*t*o>cfi Ortv»
tollman. Montana 597 IS

EPA METHOD 8270
HSL SEMI-VOLATILE COMPOUNDS

BASE/NEUTRAL/ACID EXTRACTABLES

Client: WALSH & >
Sample ID: 1897SP04
Project ID: Rico Assay

Laboratory ID: B946406
Sample Matrix: Soil
Preservation: . Cool
Condition: Intact

Parameter

1 ,2.4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 .3-Oichlorobenzene
1 ,4-Dichlorobenzene
2^4, 5-Trichlorophenol
^•3-Trichlorophenol
^^Dicnlorophenol
2.4-[)imethylphenol
2.4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Oinitrotoluene
2-Chloronaphthalene
2-Chiorophenol
2-Methylnaphthalene
2-Methylphenol
2-Niuoaniline
2-Nitrophenol
3.3'-Dichlorobenzidine
3-Methylphenol/4-Methylphenol *
3-Nitroaniline
4.6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
i-Chlorophenyl-phenylather
i-Nitroaniline
1-Nitrophenol
^cenaphthene
Xcenaphthylene
^feracene
^Prifalanthracene
.^nzolalpyrene
lenzo(b)fluoranthane
)enzo(g.h,i)perylene
lenzo(k)fluoranthene
lenzoic Acid

\SSOCIATES

Bldg. 1897-010

Analytical
Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Date Reported:
Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:

Detection
Limit

l
1
1
1
i
1
1
1
5
1
1
1
1
1
1
5
1
2
1
5
5
1
2
2
1
2
5

1
1
1
5

07/25/94
06/30/94
07/02/94

07/07/94
07/1 8/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg



Inter-mountain Labotatodcs, Inc.

1160 Qv
Boivman. Montana J»7IJ

EPA METHOD 8270
HSL SEMI-VOLATILE COMPOUNDS

BASE/NEUTRAL/ACID EXTRACTABLES

Client: WALSH & ASSOCIATES
Sample ID: 1897 SP04
Laboratory ID: B946406
Sample Matrix: Soil

Parameter

Benzyl Alcohol
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
'•hbenzylphthalate
^^sene
Di-n-Butylphthalate
Di-n-Octylphthalate
Diberi2(a,h)anthracene
Oiberizofuran
Diethylphthalate
Dimeithylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
ndenod .2.3-cd)pyrene
sophorone
^•Nitrosodi-n-propylamine
M-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
3emachlorophenol
'henanthrene
'henol
'yrene

Analytical
Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Date Reported:
Date Sampled:
Date Analyzed:

Detection
Limit

2
i
1
1
5
1
i
5
i
1
1
i
i
i .
i
i
2
1
2
1
1
1
1
1
1
5
1
1
1

07/25/94
06/30/94
07/18/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND - Compound not detected at stated Detection Limit.
J - Meets identification criteria, below Detection Limit.
' * - Compounds coelute by GCMS.
B - Compound detected in Method Blank.



InterfTlountaln Labotatodcs, Inc.

11«0 DvMoreh Ortv*
•oilman. Montana M7IJ

EPA METHOD 8270
TENTATIVELY IDENTIFIED COMPOUNDS
BASE/NEUTRAL/ACID EXTRACTABLES

Client:
Sample ID:
Laboratory ID:
Sample Matrix:

WALSH & ASSOCIATES
1897 SP04
B946406
Soil

Date Reported:
Date Sampled:
Date Analyzed:

07/25/94

06/30/94
07/18/94

Tentative
Identification

Retention
Time (minutes) Concentration Units

No additional compounds found at reportable levels.

Unknown concentration calculated assuming Relative Response Factor = 1.

QUALITY CONTROL:

Surrogate Recoveries

2-Fluorophenol

Phenol-d6

Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
Terphenyl-d14

Soil
% QC Limits

58

86

75

76

75
57

25 -
24 -

23-

30-

19 -
18-

121

113

120

115

122

137

Reference:

Method 8270, Gas Chromatography/Mass Spectrometry for Semivolatile

ics, Test Methods for Evaluating Solid Wastes. SW-846,
States Environmental Protection Agency, Third Edition,

..ovember 1986.

AnWVst Reviewed



InteHTIountaln Laboratories, !nc

Client:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:
Preservation:
Condition:

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper

t
'

iry
Manganese
Molybdenum
Nickel
Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
Boron
Calcium
Potassium
Magnesium
Sodium
3hosphorous
Silicon
rTtriurn

TOTAL METALS

WALSH & ASSOCIATES
1 89? SP04
Rico Assay Bldg. 1897-010
B946406
Soil
Cool
Intact

Analytical
Result

16000
ND

29
120

ND
5
20
10
40
26000
760

ND
1200

ND
14

ND
ND
ND

240
30
1100

ND
ND

3800
2300
7800
230
650
360
14

ANALYSIS

Date Reported:
Date Sampled:
Date Received:
Date Extracted :
Date Analyzed:

Detection
Level

200
20
20
50
2
2
5
5
5

200
20
0.5
5
5
5

20
10
50
5
10
5

200
100
100
100
100
200
200
100
5

HMD*MorctiDnv*
•oicmon. Montana M7IA

07/26/94
06/30/94
07/02/94
07/11/94
07/20/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg;kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND • Compound not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils, Sediments, and Sludges.
SUflfc6. September 1986.

Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy. SW-846. September 1986.

Ialyst Reviewed



Inter-mountain Labotatodcs, Inc

1160 0* March OcK«
Montana M7IJ

GENERAL PARAMETERS

Client:
Sample ID:
Program ID:
Laboratory ID:
Sample Matrix:
Preservation:
Condition:

Parameter

Cyanide, Total
Sulfate

WALSH & ASSOCIATES
1 897 SP04
Rico Assay
B946406
Soil
Cool
Intact

Bldg. 1897-010

Analytical
Result

ND
280

Date Reported:
Date Sampled:
Date Received:

Detection
Level

0.5
10

07/27/94
06/30/94
07/02/94

Units

mg/kg
mg/kg

result is suspect. Sample had a colloidal suspension that could not be filtered out. When acidified, the
.sponsion precipitated. Filtration was performed; however, all precipitation was not filterable before addition

of barium chloride.

Reference: SW-846, United States Environmental Protection Agency, Nov. 1986
Appendix 901OA : Cyanide Extraction Procedure for Solids and Oils
Method 9010 : Total and Amenable Cyanide
Methods of Soil Analysis, No 9, American Society of Agronomy, 1965

AnalHt Reviewed



Inter-lTlountaln Labotatorlcs, Inc

1140 »*i*on:h Or*,-.
Kajcmon. Monlono M7IS

EPA METHOD 8240
HSL VOLATILE COMPOUNDS

Client: WALSH & ASSOCIATES
Sample ID: 1 897 SP05
Project ID: Rico Assay
Laboratory ID: B946407
Sample Matrix: Soil
Preservation: Cool
Condition: Intact

Parameter

1,1,1 -Trichloroethane
1 , 1 ,2,2-Tetrachloroethane
1 , 1 ,2-Trichloroethane
1 . 1 -Dichloroethane

«ichloroethene
ichloroethane

. ,2-Oichloropropane
2-Bui:anone (MEK)
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1 ,3-Dichloropropene
Dibromochloromethane
Ethylbenzene
Ti.p-Xylene
Methylene chloride
3-Xylene
Styjene

Bldg. 1897-010

Analytical
Result

ND
ND
ND

ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

ND

ND

ND

Date Reported:
Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:

Detection
Limit

0.2
0.2
0.2
0.2
0.2
0.2
0.2
1

0.2
0.2
1

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

1
0.2
0.2

07/22/94
06/30/94
07/02/94
07/06/94
07/06/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg



lnterfn<>untaln labotatodcs, Inc.

11M »«*x»u» Ortv*
•oilman. Montana J97I5

EPA METHOD 8240
HSL VOLATILE COMPOUNDS

Client:
Sample ID:
Laboratory ID:
Sample Matrix:

WALSH & ASSOCIATES
1897SP05
B946407
Soil

Date Reported:
Date Sampled:
Date Analyzed:

07/22/94
06/30/94
07/06/94

Parameter

Tetrachloroethene (PCE)
Toluene
trans- 1 ,2-Dichloroethene
trans-1 ,3-Dichloropropene
T^hloroethene (TCE)
^B Chloride

Analytical
Result

ND
ND
ND
ND
ND
ND

Detection
Limit

0.2
0.2
0.2
0.2
0.2
0.2

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND - Compound not detected at stated Detection Limit.
J - Meets identification criteria, below Detection Limit.
B - Compound detected in method blank.



Interfflountaln Laboratories, Inc.

11AO »«*»orcti Otv,»
fcucman. Montana 5971:1

EPA METHOD 8240
TENTATIVELY IDENTIFIED COMPOUNDS

Client: WALSH & ASSOCIATES
Sample ID: 1897 SP05 Date Reported: 07/22/94
Laboratory ID: B946407 Date Sampled: 06/30/94
Sample Matrix: Soil Date Analyzed: 07/06/94

Tentative Retention
Identification Time (min) Concentration Units

No additional compounds found at reportable levels.

Iwn concentrations calculated assuming a Relative Response Factor = 1.

QUALITY CONTROL:
Soil

Surrogate Recovery % QC Limits

1,2-Dichloroethane-d4 89 7 0 - 1 2 1
Toluene-d8 105 81 - 117
Bromofluorobenzene 96 74 • 121

References:

Method 8240, Gas Chromatography/Mass Spectrometry for Volatile Organics,
Test Methods for Evaluating Solid Wastes. SW-846. United States
Environmental Protection Agency, Third Edition, November 1986.

Reviewed



Inter-mountain Laboratories, Inc.

1160 !
loicmon. Montana M7IS

EPA METHOD 8270
HSL SEMI-VOLATILE COMPOUNDS

BASE/NEUTRAL/ACID EXTRACTABLES

Client: WALSH & ASSOCIATES
Sample ID: 1897 SP05
Project ID: Rico Assay

Laboratory ID: B946407

Sample Matrix: Soil
Preservation: Cool
Condition: Intact

Parameter

1 ,2.4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2.4.5-Trichlorophenol
"^K-Trichlorophenol
^Bichlorophenol

2.4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Methylphenol/4-Methylphenol *
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol '
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Nitroaniline
4-Nitrciphenol
Acenaphthene
Acenaphthylene
An^racene

^•(a)anthracena
^^^^*_jnzo(a)pyrene

Benzo(b)fluoranthen«
Benzo(g,h,i)pervlene
Benzol kHIuoranthene
3enzoi<: Acid

Bldg. 1897-010

Analytical
Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Date Reported:
Date Sampled:
Date Received:

Date Extracted:

Date Analyzed:

Detection
Limit

1
1
1
1
1
1
1
1
5
1
i
1
1
1
1
5
1
2
1
5
5
1
2
2
1
2
5
1
1
1
1
1
1
1
1
5

07/25/94
06/30/94
07/02/94

07/07/94
07/19/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg.kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg



Inter'ifriountaln Laboratories, Inc

EPA METHOD 8270
TENTATIVELY IDENTIFIED COMPOUNDS
BASE/NEUTRAL/ACID EXTRACTABLES

11*0 n.i.uo. onv«
t<a»man. Montana M7U

Client:

Sample ID:
Laboratory 10:

Sample Matrix:

WALSH & ASSOCIATES
1897 SP05
B946407
Soil

Date Reported:
Date Sampled:
Date Analyzed:

07/25/94
06/30/94
07/19/94

Tentative
Identification

Retention
Time (minutes) Concentration Units

No additional compounds found at reportable levels.

Unknown concentration calculated assuming Relative Response Factor = 1.

QUALITY CONTROL:

Surrogate Recoveries

2-Fluorophenol
Phenol-d6
Nitrobenzene-d5
2-Fluorobiphenyl

2,4.6-Tribromophenol
Terphenyl-d14

Soil
% QC Limits

59

80

68

77

81

55

2 5 -

24-

23-

30-

19-

18-

121

113

120

115

122

137

Reference:

Method 8270, Gas Chromatography/Mass Spectrometry for Semivolatile

Omanics, Test Methods for Evaluating Solid Wastes, SW-846,
' '̂ V States Environmental Protection Agency, Third Edition,

jvember 1986.

Analyst Reviewed



Inter -mountain Laboratories, Inc

fraicmon. Montana J»?IJ

EPA METHOD 8270
TENTATIVELY IDENTIFIED COMPOUNDS
BASE/NEUTRAL/ACID EXTRACTABLES

Client:

Sample ID:

Laboratory ID:

Sample Matrix:

WALSH & ASSOCIATES
1897SP05

B946407

Soil

Date Reported:

Date Sampled:

Date Analyzed:

07/25/94

06/30/94

07/19/94

Tentative
Identification

Retention
Time (minutes) Concentration Units

No additional compounds found at reportable levels.

Unknown concentration calculated assuming Relative Response Factor = 1.

QUALITY CONTROL:

Surrogate Recoveries

2-Fluorophenol

Phenol-d6

Nitrobenzene-d5

2-Fluorobiphenyl

2.4,6-Tribromophenol

Terphenyl-dl4

Soil

% QC Limits

59
80

68
77

81
55

25 -

24-

23-

30-
19 -

13-

121

113

120

115
122
137

Reference:

Method 8270, Gas Chromatography/Mass Spectrometrv for Semivolatile

Oroanics. Test Methods for Evaluating Solid Wastes, SW-846,

flBbd States Environmental Protection Agency, Third Edition.

.jvember 1986.

Analyst Reviewed



Inter-mountain Laboratofks. Inc.

Client:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:
Preservation:
Condition:

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper

«' ury
ivianganese
Molybdenum
Nickel
Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
Boron
lalcium
"otassium
Magnesium
Sodium
3hosphorous
Silicon
rnrium

TOTAL METALS

WALSH & ASSOCIATES
1 897 SP05
Rico Assay Bldfl. 1897-010
B946407
Soil
Cool .
Intact

Analytical
Result

70OO
ND
ND

71
ND

7
12
6
160
20000
1300

ND
1200

ND
9

ND
ND
ND

150
19
1300

ND
ND

2900
1050
4900
240
390
340
7

ANALYSIS

Date Reported:
Date Sampled:
Date Received: .
Date Extracted :
Date Analyzed:

Detection
Level

200
20
20
50
2
2
5
5
5

200
20
0.5
5
5
5

20
10
50
5
10
5

200
100
100
100
100
200
200
100
5

1 160 OvMorch Drtv»
lojcmon. Montana W71!l

07/26/94
06/30/94
07/02/94
07/11/94
07/20/94

Units

mg/kg
mg/kfl
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND - Compound not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils. Sediments, and Sludges.
1̂ 346. September 1986.

*thod 6010: Inductively Coupled Plasma-Atomic Emission
Specnpscopy. SW-846. September 1986.

Reviewed



ite f (Tlountaln Laboratorks, Inc.

\ 140 R*t*o>ch Drtv*
Montana M71S

EPA METHOD 8270
HSL SEMI-VOLATILE COMPOUNDS

BASE/NEUTRAL/ACID EXTRACTABLES

Client: WALSH & ASSOCIATES
Sample ID: 1 897 SP05
Laboratory ID: B946407
Sample Matrix: Soil

Parameter

Benzyl Alcohol
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
^(2-EthylhexYl)phthalate
fl^lbenzylphthalate
. nrysene
Di-n-Burylphthaiate
Di-n-Octylphthalate
Dibenz(a.h)anthracene
Dibenzofuran
Oiethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
ndeno(1,2.3-cd)pyrene
sophorone
^-Nitrosodi-n-propylamine
^-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
3entachlorophenol
shenanthrene
'henol
Vene

Analytical
Result

NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Date Reported:
Date Sampled:
Date Analyzed:

Detection
Limit

2
1
1
1
5
1
1
5
1
1
1
1
1
1
1
1
2
1
2
1
1
1
1
1
1
5
1
1
1

07/25/94
06/30/94
07/19/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND - Compound not detected at stated Detection Limit.
J - Meets identification criteria, below Detection Umrt.
** • Compounds coelute by GCMS.
B - Compound detected in Method Blank.



Inter-mountain Laboratories, Inc

1140 O.MOrch Olv»
toiftnan. Montana M7IJ

ABQA/QC
UMI-VOLATILE ORGANIC COMPOUNDS BY GC/MS
METHOD BLANK

Date Analyzed: 07/18/94
Laboratory ID: SMB-188
Sample Matrix: Soil
Date Extracted: 07/07/94

Parameter

Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzole Acid
Benzyl Alcohol
bis(2-Chloroetfioxy)methane
bis(2-Chloroetfiyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Chrysene
di-n-Butylphthalate
-'î ^crylphthalate
ĵ K(a,h)acridine

Dibenz(a.h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indene
Indenod ,2.3-cd)pyrene
sophorone
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
3entachlorophenol
3henanthrene
3henol
3yrene
\ridine
3uinoline

Analytical
Result

NO
NO
NO
ND
ND
ND
NO
NO
NO
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
NO
NO
ND
ND

Detection
Limit

1
1
5
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
1
2
1
1
1
1
1
1
1
5
1
1
1
1
1

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

D - Compound not detected at stated Detection Limits.
' - Compounds Coelute by GC/MS.



IftterfTlountaIn Laboratories, Inc.

MM Bw t̂, Crtv,
toiimon. Uontana W7J1

ABQA/QC
WMI-VOLATILE ORGANIC COMPOUNDS BY GC/MS
METHOD BLANK
TENTATIVELY IDENTIFIED COMPOUNDS

Data Analyzed:
Laboratory ID:
Sample Matrix:
DatEi Extracted:

Tentitively
Identification

07/18/94
SMB-188
Soil
07/07/94

Retention
Time (min.) Concentration Units

No additional compounds found at reportable levels.

Unknown concentration calculated assuming Relative Response Factor = 1.

,LITY CONTROL:

Surrogate Recoveries

2-Fluorophenol
Phenol-d6
Nitrobenzene-dS
2-Fluorobiphenyl
2.4. 6-Tribromophenol
Terphenyl-d14

Soil
% QC Limits

60
76
70
71
78
51

2 5 -
2 4 -
2 3 -
30-
19 •
18 -

121
113
120
115
122
137

Reference:

Method 8270. Gas Chromatography/Mass Spectrometry for
Semivolatile Organics, Test Methods for Evaluating Solid Wastes.
SW846. USEPA. Third Edition, November 1986.

JSEPA Contract Lab Program, Statement of Work for Organic
Analysis, Multi-Media, Multi-Concentration, OLM01.0, December 1990.

Analyst Reviewed



Inter-mountain Labcxatcxks, Inc.

11*0 Rvwarch Drlv.
Montana 597 IS

QA/QC
SEMI-VOLATILE ORGANIC COMPOUNDS BY GC/MS
METHOD BLANK

Date Analyzed:
Laboratory 10:
Sample Matrix:
Date Extracted:

07/20/94
TMB94-24
Water
07/11/94

Parameter

1 ,4-Dichlorobenzene
Hexachloroethane
Nitrobenzene
Hexaohloro-1 ,3-butadiene
2,4,6-Trichlorophenol
^fc-Trichlorophenol

^.^TOinitrotoluene
Hexachlorobenzene
Pentachlorophenol
o-Cresol
m & p-Cresol *
Pyridine

Analytical
Result
(mg/L)

NO
ND
NO
NO
NO
NO
ND
ND
ND
ND
ND
ND

Detection
Limit

(mg/L)

0.01
0.02
0.01
0.02
0.01
0.01
0.01
0.01
0.02
0.01
0.01
0.01

Regulatory
Limit

(mg/L)

7.5
3
2

0.5
2

400
0.13
0.13
100

200 *•
200 **

5

ND - Compound not detected at stated Detection Limit
B - Compound detected in Method Blank.

* - Compounds coelute by GCMS.
* * - Regulatory Limit of combined Cresols.



Inter mountain Laboratories, Inc.

114O P»»K»ch Off,.*
totcman. Montana M719

«QA/QC
I-VOLATILE ORGANIC COMPOUNDS BY GC/MS

METHOD BLANK

Date Analyzed: 07/20/94
Laboratory ID: B9224
Sample Matrix: Water
Date Extracted: 07/11 /94

Retention
Parameter Time(min.) Concentration Units

No additional compounds found at reportable limits.

iMtnclown concentrations calculated assuming Relative Response Factor = 1 .

QUALITY CONTROL:

Surrogate Recoveries _ %

2-Fluorophenol 56
Phenol-d6 64
Nitrobenzene-d5 78
2-Fluorobiphenyl 83
2,4.6-Tribromophenol 102
Terphenyl-dU 73

References:
Method 8270. Gas Chromatography/Mass Spectrometry for Semi-Volatile
Organics, Test Methods for Evaluating Solid Wastes. United States
Environmental Protection Agency. December 1 987.

Toxicity Characteristic Leaching Procedure. Final Rule. Federal
Register. 40 CFR 261-302, Part V. Environmental Protection Agency,
VoL«>5. No. 126, June 29, 1990.oL«>

Analyiir ---- Reviewed



IntcrfHountaln laboratorks, UK.

11*0 »•«•<»*> otv*
•axeman. Uonlong K71J

B QA/QC
TOXICITY CHARACTERISTIC LEACHING PROCEDURE - CHLORINATED HERBICIDES
METHOD BLANK

Date Analyzed:
Laboratory ID:
Sample Matrix:

07/18/94
TMBr94-24
Water

Parameter

2.4-D
2.4.5-TP ISilvex)

Analytical
Results

ND

NO

Detection
Limits

0.05
0.05

Units

mg/L
mg/L

All quantities are expressed as total nanograms.

QUALITY CONTROL
Surrogate Recoveries:

DCAA 63

References:

Method 515.1, Determination of Chlorinated Acids in Water by Gas Chromatography
Electron Capture Detector. EPA/600/4-88/039, December 1988.wit^ari

Analyst Reviewed



InterfTtauntaln laboratories, Inc

toicman. Montana S97IJ

GENERAL PARAMETERS

Client: WALSH & ASSOCIATES
Sample ID: 1897 SP05 Date Reported: 07/27/94
Program ID: Rico Assay Bldg. 1897-010 Date Sampled: 06/30/94
Laboratory ID: B946407 Date Received: 07/02/94
Sample Matrix: Soil
Preservation: Cool
Condition: Intact

Analytical Detection
Parameter Result Level Units

Cyanide. Total ND 0.5 mg/kg
Sulfate 110 10 mg/kg

Reference: SW-846, United States Environmental Protection Agency, Nov. 1986
Appendix 9010A : Cyanide Extraction Procedure for Solids and Oils
Method 9010 : Total and Amenable Cyanide
Methods of Soil Analysis, No 9, American Society of Agronomy, 1965

_
Reviewed



Inter -mountain Laboratories, Inc

»
taicmon. Montora M?|j

EPA METHOD 8240
HSL VOLATILE COMPOUNDS

Client: WALSH & ASSOCIATES
Sample ID: 1897SP06
Project ID: Rico Assay
Laboratory ID: B946408
Sample Matrix: Soil
Preservation: Cool
Condition: Intact

Parameter

1.1,1 -Trichloroethane
1 . 1 ,2.2-Tetrachloroethane
1 . 1 ,2-Trichloroethane
1 , 1 -Dichloroethane
1 , 1 -Dichloroethene
1,2-Dichloroethane
^^-Dichloropropane
l̂ utanone (MEK)
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
3rornodichloromethane
3rornoform
3rornomethane
Carbon Disulfide
Carbon Tetrachloride
Inlorobenzene
~hloroethane
Chloroform
^hloromethane
:is-1 ,3-Dichloropropene
Dibromochloromethane
thylbenzene
n.p-Xylene
dethylene chloride
-Xylene
tyrene

Bldg. 1897-010

Analytical
Result

ND
ND
ND

ND
ND

ND
ND
ND
ND
ND
ND
ND

ND

ND
ND

ND
ND

ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND

Date Reported:
Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:

Detection
Limit

0.2
0.2
0.2
0.2
0.2
0.2
0.2

1
0.2
0.2
1

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

1
0.2
0.2

07/22/94
06/30/94
07/02/94
07/06/94
07/06/94

Units

mg/kg
mg/kg
mg.kg
mg/kg
mg.-kg
mg.kg
mg:kg
mg.kg
mg-kg
mg.kg
mg.kg
mg,kg
mg.kg
mg.kg
mg.kg
mg.kg
mg.kg
mg/kg
mg;kg
mg/kg
mg/kg
mg/kg
ing/kg
mg;kg
mg/kg
mg/kg
mg/kg
mg/kg



Inter-Mountain Laboratories, Inc.

11*0 Cfewarch CWv,
toicman. Montana 1V71J

EPA METHOD 8240
HSL VOLATILE COMPOUNDS

Client: WALSH & ASSOCIATES
Sample ID: 1897 SP06 Date Reported: 07/22/94
Laboratory ID: B946408 Date Sampled: 06/30/94
Sample Matrix: Soil Date Analyzed: 07/06/94

Parameter

Tetrachloroethene (PCE)
Toluene
trans- 1.2-Dichloroethene
trans- 1 ,3-Dichloropropene
Trtchioroethene (TCE)
Vinyl Chloride

Analytical
Result

ND
ND
ND
ND
ND
ND

Detection
Limit

0.2
0.2
0.2
0.2
0.2
0.2

Units

mg/kg
mg/Tcg
mg/kg
mg/kg
mg/kg
mg/kg

ND - Compound not detected at stated Detection Limit.
J - Meets identification criteria, below Detection Limit.
B • Compound detected in method blank.



Into *mountaln Laboratories, Inc

11*0 (towareh Oiv*
•01* man, Montana »7IJ

EPA METHOD 8240
TENTATIVELY IDENTIFIED COMPOUNDS

Client: WALSH & ASSOCIATES
Sample ID: 1S97SP06 Date Reported: 07/22/94
Laboratory ID: B946408 Date Sampled: 06/30/94
Sample Matrix: Soil Date Analyzed: 07/06/94

Tentative Retention
Identification Time (min) Concentration Units

No additional compounds found at reportable levels.

[town concentrations calculated assuming a Relative Response Factor = 1.

QUALITY CONTROL:
Soil

Surrogate Recovery % QC Limits

1,2-Dichloroethane-d4 90 70 -121
Toluene-d8 106 8 1 - 1 1 7
Bromofluorobenzene 97 7 4 - 1 2 1

References:

Method 8240, Gas Chromatography/Mass Spectrometry for Volatile Organics,
Test Methods for Evaluating Solid Wastes. SW-846, United States
Environmental Protection Agency. Third Edition. November 1986.

Artalyjrt Reviewed



Inter-mountain Laborattxks, Inc

taicman, Montana WiMl

EPA METHOD 8270
HSL SEMI-VOLATILE COMPOUNDS

BASE/NEUTRAL/ACID EXTRACTABLES

Client: WALSH & ASSOCIATES
Sample ID: 1897SP06
Laboratory 10: B946408

Sample Matrix: Soil

Parameter

Benzyl Alcohol
bis(2-Chloroethoxy)methane
bis(2-Cnloroethyl)ether
bis(2-Chloroisopropyl)ether
bis(2 -EthylhexyDphthalate
Butylbenzylphthalate
£k;ene
^PButylphthalate
Di-n-Octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
ndeno(1.2,3-cd)pyrene
sophorone
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
'entachlorophenol
3henanthrene
3henol
\rene

Analytical
Result

ND
ND
NO
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

Date Reported:
Date Sampled:
Date Analyzed:

Detection
Limit

2
1
1
1
5
1
1
5
1
1
1
1
1
1
1
1
2
1
2
1
1
1
1
1
1
5
1
1
1

07/25/94
06/30/94
07/19/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND - Compound not detected at stated Detection Limit.
J - Meets identification criteria, below Detection Limit.
* * - Compounds coelute by GCMS.
B - Compound detected in Method Blank.



Inter-mountain Laboratories, Inc.

•ojcmon. Montana M71S

EPA METHOD 8270
HSL SEMI-VOLATILE COMPOUNDS

BASE/NEUTRAL/ACID EXTRACTABLES

Client: WALSH & ASSOCIATES
Sample ID: 1 897 SP06
Project ID: Rico Assay
Laboratory ID: B946408
Samiple Matrix: Soil
Preservation: Cool
Condition: Intact

Parameter

1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Oichlorobenzene
2.4,5-Trichlorophenol
2^^-Trichlorophenol
^Bichlorophenol

<J,4?Diimethylphenol
2,4-Dinitrophenol
2.4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphtnalene
2-Methylphenol
2-Nitraaniline
2-Nitrophenol
3.3'-Dichloroben2idine
3-Methylphenol/4-Methylphenol *
3-Nitroaniline
4.6-Dinitro-2-methylphenol
<J-Bromophenyl-phenylether
4-Chloio-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Nitroaniline
4-Nitrophenol
^.cenaphthene
"\cenaphthylene
^thracene
"•'ij^fcalanthracene
.rrawajpyrene

3enzo(b)fluoranthene
3enzo(g.h,i)perylene
3enzo(klfluoranthene
Jenzoic Acid

Bldg. 1897-010

Analytical
Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND

Date Reported:
Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:

Detection
Limit

1
1
1
1
1
1
1
1
5
1
1
1
l
1
1
5
1
2
1
5
5
1
2
2
1
2
5
1

. 1
1
1
1
1
1
1
5

07/25/94
06/30/94
07/02/94
07/07/94

07/1 9/94

Units

mg/kg
mg/kfl
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/Vg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg



Inter-mountain Laboratories, Inc.

EPA METHOD 8270
TENTATIVELY IDENTIFIED COMPOUNDS
BASE/NEUTRAL/ACID EXTRACTABLES

ftoxcman. Montana M71S

Client:
Sample 10:
Laboratory ID:

Sample Matrix:

WALSH & ASSOCIATES
1897 SP06
B946408
Soil

Date Reported:

Date Sampled:
Date Analyzed:

07/25/94
06/30/94
07/19/94

Tentative
Identification

Retention
Time (minutes) Concentration Units

No additional compounds found at reportable levels.

Unknown concentration calculated assuming Relative Response Factor = 1.

QUALITY CONTROL:

Surrogate Recoveries

2-Fluorophenol

Phenol-d6
Nitrobenzene-dS
2-Fluorobiphenyl

2,4,6-Tribromophenol
Terphenyl-d14

Soil
% QC Limits

60

79
72

73
75
51

25 -
24-

23-

30-

19 -
18 -

121
113
120

115
122
137

Reference:

Method 8270, Gas Chromatography/Mass Spectrometry for Semivolatile

Organics, Test Methods for Evaluating Solid Wastes, SW-846,

United States Environmental Protection Agency, Third Edition,

•iberl986.

Analyst Reviewed



Inter-mountain Laboratories, Inc.

•Client:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:
Preservation:
Condition:

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead

Ary
mese

Molybdenum
Nickel
Selenium
Silver
Thallium
Titanium
Vanadium
Zinc
Gold
Boron
Calcium
Potassium
Magnesium
Sodium
Phosphorous
Silicon
yttrium

TOTAL METALS

WALSH & ASSOCIATES
1897SP06
Rico Assay Bldg. 1897-010
B946408
Soil
Cool
Intact

Analytical
Result

16000
NO
ND

110
ND

3
22
9
45
23000
380

ND
900

ND
17

ND
ND
ND

200
29
630

ND
ND

3600
2300
11000
260
730
450
16

ANALYSIS

Date Reported:
Date Sampled:
Date Received:
Date Extracted :
Date Analyzed:

Detection
Level

200
20
20
50
2
2
5
5
5

200
20
0.5
5
5
5

20
10
50
5
10
5

200
100
100
100
100
200
200
100
5

1 1*0 0»*K»crt CM
toivmon, Montono Ml

07/26/94
06/30/94
07/02/94
07/11/94
07/20/94

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND - Compound not detected at stated Detection Limit.

References:
Method 3050: Acid digestion of Soils, Sediments, and Sludges.
SW-846. September 1986.

6010: Inductively Coupled Plasma-Atomic Emission
Spe€Voscopy. SW-846. September 1986.

Reviewed



Inter -mountain Labofatodes, Inc

toxcmon. Montana i»JU

GENERAL PARAMETERS

Client:
Sample ID:
Program ID:
Laboratory ID:
Sample Matrix:
Preservation:
Condition:

WALSH & ASSOCIATES
1897SP06
Rico Assay Bldg. 1897-010
B946408
Soil
Cool
Intact

Date Reported:
Date Sampled:
Date Received:

07/27/94
06/30/94
07/02/94

Parameter

Cyanide, Total
Sulfate

Analytical
Result

ND
43

Detection
Level

0.5
10

Units

mg/kg
mg/kg

Sulfane result is suspect. Sample had a colloidal suspension that could not be filtered out. When acidified, the
;ion precipitated. Filtration was performed; however, all precipitation was not filterable before addition

irium chloride.

Reference: SW-846, United States Environmental Protection Agency, Nov. 1986
Appendix 901OA : Cyanide Extraction Procedure for Solids and Oils
Method 9010 : Total and Amenable Cyanide
Methods of Soil Analysis. No 9. American Society of Agronomy. 1965

Reviewed



Intel-mountain labotatofks. Inc.

1160 B»»»arch CM*.
Montana

TOX1CITY CHARACTERISTIC LEACHING PROCEDURE - TCLP
HSL VOLATILE COMPOUNDS

Client: WALSH & ASSOCIATES
Sample 10: 1897CI
Project ID: Rico Assay
Laboratory ID: B946409
Sample Matrix: Soil
Preservation: Cool
Condition: Intact

Parameter

1 , 1 -Dichloroethene
1 ,2-Dichloroethane
2-Butanone
Benzene
Carbon Tetrachloride
Chlorobenzene
l̂ oform
.wrechloroethene (PCE)
Trichloroethene (TCE)
Vinyl Chloride

Bldg. 1897-010

Analytical
Result
(mg/L)

NO
ND
ND
ND
ND
ND
ND
ND
ND
ND

Date Reported:
Date Sampled:
Date Received:
Date Extracted TCLP:
Date Analyzed:
Date Extracted VOA:

Detection
Limit

(mg/L)

0.02
0.02
0.1
0.02
0.02
0.02
0.02
0.02
0.02
0.02

07/22/94
06/30/94
07/02/94
07/02/94
07/12/94

NA

Regulatory
Limit

(mg/L)

0.7
0.5
200
0.5
0.5
100
6

0.7
0.5
0.2

ND - Compound not detected at stated Detection Limit.
J - Meets identification criteria, below Detection Limit.
B - Compound detected in Method Blank.



IntcrfTtountaln Labotatcxlcs, Inc

1160 B»«»ach Drtwi
ftoj«mon. Montana

GASOLINE RANGE ORGANICS - GRO

Client: WALSH & ASSOCIATES. INC.
Sample ID: DOT 2
Project ID: Rico CDOT
Laboratory ID: B947493
Matrix: Soil

Parameter

Gasoline Range Organics
Gasoline Range Organics as Gasoline
Total Purgeable Hydrocarbons

Result

12
12
13

Date Reported:
Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:

PQL

10
10
10

08/24/94
08/17/94
08/18/94
08/1 8/94
08/1 8/94

Units

mg/kg
mg/kg
mg/kg

QUALITY CONTROL:

Surrogate Recovery

Bromofluorobenzene 120

ND - Not detected at stated Practical Quantitation Limit (PQL).

Reference:

GRO • USEPA Method for Determination of Gasoline Range Organics. Revision 5. February 1992.

WTPH-G Total Petroleum Hydrocarbons Analytical Methods for Soil, Washington State Department of Ecology.
Revision 3. October 1991.

Analyrt Reviewed



IntcrOTountaln Labomtcxks, IAC

:iient:

11*0 B»»*orch 0>K*
Ittl.morv. Montana W7IS

DIESEL RANGE ORGANICS - DRO

WALSH & ASSOCIATES. INC.

.ample ID:
'roject ID:
abID:
Matrix:

Parameter

DOT 2

Rico CDOT

B947493
Soil

Date Reported:

Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:

Result PQL

08/24/94
08/17/94
08/18/94
08/19/94
08/22/94

Units

liesel Range Organics

•iesel Range Organics as Diesel

otal Extract able Hydrocarbons

ND

ND

ND

5

5

5

mg/kg

mg/kg

mg/kg

D - Not Detected at Practical Quantitation Level (PQL).

DRO • USEPA Method for Determination of Diesel Range Organics. Revision 2. February
1992.

WTPH-D Total Petroleum Hydrocarbons Analytical Methods for Soil, Washington State
Department of Ecology. Revision 3, October 1991.



Inter-mountain Labcxatcxles, Inc

I I«O P« «•<»>:h Drtv*
Montana W71S

TOXICITY CHARACTERISTIC LEACHING PROCEDURE - TCLP
TRACE METAL CONCENTRATION

Client:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:

Parameter

Arsenic
Barium
Cadmium
Chromium
Lead
tury

u'um
Silver

WALSH & ASSOCIATES. INC.
DOT 2
Rico COOT
B947493
Soil

Analytical
Result
(mg/L)

ND
1.2
0.05

ND
ND
ND
ND
ND

Date Reported:
Date Sampled:
Date Received:
Date Extracted TCLP:
Date Analyzed:

Detection
Level
(mg/L)

0.2
0.5

0.05
0.05
0.5

0.02
0.2

0.05

08/26/94
08/1 7/94
08/18/94
08/23/94
08/25/94

Regulatory
Level
(mg/L)

5.0
100
1.0
5.0
5.0
0.2
1.0
1.0

ND-P'arameter not detected at stated detection level.

References:
Toxidty Characteristic Leaching Procedure . Final Rule.
Federal Register. 40 CFR 261-302. Part V. EPA Vol 55, No. 126. June 29. 1990

Method 3010: Acid Digestion of Aqueous Samples and Extracts
for Total Metals. SW-846. Sept. 1986.

Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopv. SW-846, Sept. 1990.

Method 7470: Mercury in Liquid Waste (Manual Cold-Vapor
Technique), SW-846, Sept. 1986.

Reviewed



Inter-Mountain Laboratories, Inc.

1140 ft»»un.ri Drtv«
•axeman. Montana M71i

EPA METHOD 8020
AROMATIC VOLATILE COMPOUNDS

BETX

Client: WALSH & ASSOCIATES. INC.

Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:

Parameter

Benzene
Toluene
Et^lbenzene
^H<ylene
o-Xylene

DOT 3
Rico CDOT
B947494
Soil

Analytical
Result

NO

1.1

ND

1.3
1.2

Date Reported:
Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:

Detection
Limit

0.2

0.2

0.2

0.2

0.2

08:22/94
08/17/94
08 18 94
08 18/94
08 19 94

1

Units !

mg kg
nig kg

mg kg
mg kg
mg kg

ND - Compound not detected at stated Detection Limit.

Reference:

Method 8021. Volatile Organic Compounds. Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods. United States Environmental
Protection Agency. SW-846. Volume IB. December 1987.

Analysis Method: Gas Chromatograpr. / Purge and Trap / PID

Analyst Reviewed



InterfTlountaln Lobcxatcxlcs, Inc

114O
toztman. Montana S»71ll

GASOLINE RANGE ORGANICS - GRO

Client: WALSH & ASSOCIATES. INC.
Sample ID: DOT 3
Project ID: Rico CDOT
Laboratory ID: B947494
Matrix: Soil

Parameter

Gasoline Range Organics
Gasoline Range Organics as Gasoline
Total Purgeable Hydrocarbons

Result

120
120
810

Date Reported:
Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:

PQL

10
10
10

08/24/94
08/17/94
08/18/94
08/1 8/94
08/1 8/94

Units

mg/kg
mg/kg
mg/kg

QUALITY CONTROL:

Surrogate Recovery

** Bromofluorobenzene 165

ND - Not detected at stated Practical Quantitation Limit (PQL).
** - Coelution Matrix Effect.

Reference:

GRO • USEPA Method for Determination of Gasoline Range Organics, Revision 5. February 1992.

WTPH-G Total Petroleum Hydrocarbons Analytical Methods for Soil, Washington State Department of Ecology,
Revision 3, October 1991.

Analyst Reviewed



InterfDountaln Laboratories, Inc

DIESEL RANGE ORGANICS - DRO

1 '*O ffe
•OMman. Montana S97IJ

ilient:
.ample 10:
'roject 10:
.ab ID:
Matrix:

WALSH & ASSOCIATES. INC.
DOT 3

Rico CDOT
B947494

Soil

Date Reported:
Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:

08/24/94
08/17/94
08/18/94
08/19/94
08/20/94

Parameter Result PQL Unitsits I

)iesel Range Organics

)iesel Range Organics as Diesel

"otal Ex tractable Hydrocarbons

600
600
600

5

5

5

mg/kQ

mg/kg

mg/kg

JD - Noi: Detected at Practical Quantitation Level (PQL).

ce: DRO - USEPA Method for Determination of Diesel Range Organics. Revision 2. February
1992.

WTPH-D Total Petroleum Hydrocarbons Analytical Methods for Soil. Washington State
Department of Ecology, Revision 3, October 1991.



Inter-mountain laboratories. Inc.

•axeman. Montana M7l!l

TOXICITY CHARACTERISTIC LEACHING PROCEDURE - TCLP
TRACE METAL CONCENTRATION

Client:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:

WALSH & ASSOCIATES, INC.
DOT 3
Rico CDOT
B947494
Soil

Date Reported:
Date Sampled:
Date Received:
Date Extracted TCLP:
Date Analyzed:

08/26/94
08/17/94
08/18/94
08/23/94
08/25/94

Parameter

Arsenic
Barium
Cadmium
Chromium
Lead
•fjtury
Jwmium
Silver

Analytical
Result
(mg/L)

ND
2
0.07

ND
1.7

ND
ND
ND

Detection
Level
(mg/L)

0.2
0.5
0.05
0.05
0.5

0.02
0.2

0.05

Regulatory
Level
(mg/L)

5.0
100
1.0
5.0
5.0
0.2
1.0
1.0

ND-Parameter not delected at stated detection level.

References:
Toxicity Characteristic Leaching Procedure , Final Rule.
Federal Register. 40 CFR 261-302. Pan V. EPA Vol 55. No. 126. June 29. 1990

Method 3010: Acid Digestion of Aqueous Samples and Extracts
for Total Metals. SW-846. Sept. 1986.

Method 6010: Inductively Coupled Plasma-Atomic Emission
Speciroscopy. SW-846. Sept. 1990.

Method 7470: Mercury in Liquid Waste (Manual Cold-Vapor
Technique), SW-846. Sept. 1986.

Analyst Reviewed



Inter-mountain Labotatcxlc*, Inc

toicman. Montana M7IJ

EPA METHOD 8020
AROMATIC VOLATILE COMPOUNDS

BETX

Client:
Sample ID:

Project ID:
Laboratory ID:
Sample Matrix:

Parameter

Benzene
Toluene
Ethylbenzene

txylene
.lene

WALSH & ASSOCIATES. INC.
Trip Blank
Rico CDOT

B947495
Soil

Analytical
Result

ND

ND

ND

ND
ND

Date Reported:
Date Sampled:

Date Received:
Date Extracted:
Date Analyzed:

Detection
Limit

0.2

0.2

0.2

0.2
0.2

08/22/94
08.15,94

08.18.94
08.18.94
08:1994

*

Units

mg.-kg
mg.-kg
mg kg

my. kg

mg.kg

ND - Compound not detected at stated Detection Limit.

Reference:

Method 8021. Volatile Organic Compounds. Test Methods for Evaluating
Solid Waste. Physical/Chemical Methods. United States Environmental
Protection Agency, SW-846. Volume IB. December 1987.

Analysis Method: Gas Chromatooraph / Purge and Trap / PID

Analyst Reviewed



It Interffloootaln Labofatottcs, Inc

B

T

Re

Mi

So

Prc
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So

Prc

An;

toicman. Mcfll

QUALITY ASSURANCE / QUALITY CONTROL

Ani



Inter-mountain Laboratories, Inc

GASOLINE RANGE ORGAN1CS - GRO
METHOD BLANK

11*0 tt.Morch Drt».
loicmon. Montana 997It

Date Analyzed: 08/18/94
Laboratory ID: MB 230
Sample Matrix: Water

Parameter

Gasoline Range Organics
Gasoline Range Organics as
Total Purgeable Hydrocarbon

Result

ND
ND

MO

PQL

0.01
0.01
0.01

Units

mg/L
mg/L
mg/L

QUALITY CONTROL:

Surrogate Recovery

Bromofluorobenzene 134

NO - Not detected at stated Practical Quantitation Limit (PQL).

Reference:

GRO • VJSEPA Method for Determination of Gasoline Range Organics. Revision 5. February 1992.

WTPH-G Total Petroleum Hydrocarbons Analytical Methods for Soil. Washington State Department of Ecology.
Revision 3. October 1991.

Method 5030, Purge and Trap. & Method 8000, Gas Chromatography. United States
Protection Agency, SW-846, Volume IB. December 1987 .

uJL
Analyst Reviewed



Interfflountaln Laboratories, Inc

11*0 «n*OKti Ortv*
M71S

.AB QA/QC
)IESEL RANGE ORGANICS - DRO
METHOD BLANK

)3te Analyzed: 08/19/94

ab ID: MBS00231
/latrix: Soil

Parameter Result PQL Units

)iesel Range Organics ND mg/kg

JO - Not Detected at Practical Quantitation Level (PQL).

Reference: DRO - USEPA Method for Determination of Diesel Range Organics. Revision 2. February
1992.

WTPH-D Total Petroleum Hydrocarbons Analytical Methods for Soil. Washington State
Department of Ecology, Revision 3. October 1991.

Analyst Reviewed fj-



Inter-mountain Laboratories, Inc.

LABQA/QC
TRACE METALS - TCLP
METHOD BLANK

11*0 l*M*a>ch DrV«
lai»man. UoMana W7IJ

Date Analyzed:
Laboratory ID:
Sample Matrix:

08/25/94
TMB 94-30
Extract

Parameter

Arsenic
Barium
Cadmium
Chromium
Lead

»ry
urn

Silver

Sample
Result

NO
NO
NO
NO
ND
ND
NO
ND

PQL

0.2
5

0.05
0.05
0.2

0.02
0.2

0.05

Regulatory
Level

5.0
100.0
1.0
5.0
5.0
0.2
1.0
1.0

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

ND-Parameter not detected at stated detection level.

References:
Toxicity Characteristic Leaching Procedure . Final Rule.
Federal Register. 40 CFR 261-302. Part V. EPA Vol 55. No. 126, June 29. 1990

Method 3010: Acid Digestion of Aqueous Samples and Extracts
for Total Metals. SW-846. Sept. 1986.

Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy, SW-846, Sept. 1990.

Method 7470: Mercury in Uquid Waste (Manual Cold-Vapor
Technique). SW-846. Sept. 1986.

Analyst Reviewed



Inter-Mountain labcxatcxlcs. Inc

11*0 ftotcaxch Drt.»
taxcmon. Montana M7IIS

LAB QA/QC
EPA METHOD 8020 / 602
AROMATIC VOLATILE COMPOUNDS
EXTRACTION MATRIX SPIKE / EXTRACTION MATRIX SPIKE DUPLICATE SUMMARY

Date Analyzed: 08/19/94
Laboratory 10: EMS/EMSD 7366
Sample Matrix: Soil
Date Extracted 8/1 8/94

ORIGINAL SAMPLE PARAMETERS

Parameter

Benzene
Toluene
Ethylbenzene
m.p-Xylene
o-Xylene

Spike
Added
(mg/kg)

8
8
8
16
8

Sample
Cone,

(mg/kg)

0.0
0.0
0.0
0.0
0.0

EMS
Cone,

(mg/kg)

7.3
7.5
7.1
14
7.4

EMS
Recovery

91
94
89
88
93

QC
Limits

(% Rec.)

50-110
58-110
59-116
61-112
60-117

DUPLICATE SAMPLE PARAMETERS

Parameter

Benzene
Toluene
Ethylbenzene
m.p-Xylene
o-Xylene

Spike
Added
(mg/kg)

8
8
8
16
8

EMSD
Cone.

(mg/kg)

7.1
7.2
6.6
13
6.7

EMSD
Recovery

(%)

89
90
83
81
84

RPD
(%)

3
4

7
7
10

QC Limits
RPD Rec.

25 50-110
25 58-110
25 59-116
25 61-112
25 60-117

Spike Recovery:
RPD:

0 out of 10 outside QC limits.
0 out of 5 outside QC limits.

Analyst Reviewed



Inter-mountain Laboratories, Inc.

1 160 B«»*orch Oifv*
Boi«mon. Montana 59715

JQA/QC
[CE METALS - TCLP

METHOD BLANK

Date Analyzed:
Laboratory ID:
Sample Matrix:

08/25/94
1MB 94-30
Extract

Parameter

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Se^mium

"*

Sample
Result

ND
ND
ND
ND
ND
ND
ND
ND

PQL

0.2
5

0.05
0.05
0.2
0.02
0.2

0.05

Regulatory
Level

5.0
100.0

1.0
5.0
5.0
0.2
1.0
1.0

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

ND-Parameter not detected at stated detection level.

References:
Toxicity Characteristic Leaching Procedure , Final Rule.
Federal Register, 40 CFR 261-302. Pan V. EPA Vol 55. No. 126. June 29. 1990

Method 3010: Acid Digestion of Aqueous Samples and Extracts
for Total Metals. SW-846. Sept. 1986.

Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy, SW-846. Sept. 1990.

Method 7470: Mercury in Liquid Waste (Manual Cold-Vapor
Technique). SW-846, Sept. 1986.

Reviewed



Inter-mountain Laboratories, Inc.

I 160 R* March Orrvo
Boivman. Montana S«71:l

vac
METHOD 8020 / 602

AROMATIC VOLATILE COMPOUNDS
EXTRACTION MATRIX SPIKE / EXTRACTION MATRIX SPIKE DUPLICATE SUMMARY

Date Analyzed: 08/19/94
Laboratory ID: EMS/EMSD 7366
Sample Matrix: Soil
Date Extracted 8/1 8/94

Parameter

Benzene
Toluene
Ethylbenzene
m.p-Xylene
o-Xylene

ORIGINAL
Spike
Added
(mg/kg)

8
8
8
16
8

SAMPLE PARAMETERS
Sample
Cone.

(mg/kg)

0.0
0.0
0.0
0.0
0.0

EMS
Cone.

(mg/kg)

7.3
7.5
7.1
14
7.4

EMS
Recovery

(%)

91
94

89
88
93

QC
Limits

{% Rec.)

50-110
58-110
59-116
61-112
60-117

DUPLICATE SAMPLE PARAMETERS

Parameter

Benzene
Toluene
Ethylbenzene
m.p-Xylene
o-Xylene

Spike
Added
(mg/kg)

8
8
8
16
8

EMSD
Cone.

(mg/kg)

7.1
7.2
6.6
13
6.7

EMSD
Recovery

(%)

89
90
83
81
84

RPD
(%)

3
4

7
7

10

QC Limits
RPD| Rec.

25 50-110
25 58-110
25 59-116
25 61-112
25 60-117

Spike Recovery:
RPD:

0 out of 10 outside QC limits.
0 out of 5 outside QC limits.

Analyst Reviewed



Inter-(Tlountaln Laboratories, Inc.

1160 R»»«orch Dnv't
an. Montana 59715

IA/QC
METALS - TCLP

DUPLICATE SUMMARY

Date Analyzed:
Laboratory 10:
Sample Matrix:

08/25/94
B947385
Soil

Parameter

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium

Sample
Result

ND
0.7

0.08
ND
21
ND
ND
ND

Duplicate
Sample
Result

ND
0.7

0.08
ND
22
ND
ND
ND

RPD
%

0
0
0
0
5
0
0
0

PQL

0.2
5

0.05
0.05
0.2

0.02
0.2

0.05

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

ND-Parameter not detected at stated detection level.

References:
Toxicity Characteristic Leaching Procedure . Final Rule.
Federal Register. 40 CFR 261-302. Pan V. EPA Vol 55. No. 126. June 29. 1990

Method 3010: Acid Digestion of Aqueous Samples and Extracts
for Total Metals. SW-846, Sept. 1986.

Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy, SW-846, Sept. 1990.

Method 7470: Mercury in Liquid Waste (Manual Cold-Vapor
Technique), SW-846. Sept. 1986.

Reviewed



liter-mountain Laboratories, Inc.

1160 B.norch Drtv.
Boi«man. Montana 57715

WQC
RJTCE METALS - TCLP

MATRIX SPIKE

Date Analyzed:
Laboratory ID:
Sample Matrix:

08/25/94
B947386
Soil

Parameter

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selfifiiyrn

•

Spike
Added
(mg/L)

2.5
5.0

0.50
2.0
2.0

0.20
2.5

0.05

Sample
Cone.
(mg/L)

ND
1.1

0.66
ND
4.3
ND
ND
ND

MS
Cone.
(mg/L)

2.6
6.0
1.12
2.0
6.1

0.21
2.9

0.06

MS
Recovery

(%)

105
97
92
98
91
103
114
121

QC
Limits

(% Rec.)

75-
75 -
75 -
75 -
75 -
75 •
75 -
75-

125
125
125
125
125
125
125
125

ND-Parameter not detected at stated detection level.

References:
Toxicity Characteristic Leaching Procedure , Final Rule,
Federal Register. 40 CFR 261-302. Part V. EPA Vol 55. No. 126. June 29. 1990

Method 3010: Acid Digestion of Aqueous Samples and Extracts
for Total Metals. SW-846. Sept. 1986.

Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy. SW-846. Sept. 1990.

Method 7470: Mercury in Liquid Waste (Manual Cold-Vapor
Technique), SW-846, Sept. 1986.

Reviewed



iter-fDountaln Laboratories, Inc.

1160 CtoMorcn Dftv«
Bo»man. Montana 39715

OA/QC
GASOLINE RANGE ORGANICS - GRO
EXTRACTION MATRIX SPIKE / EXTRACTION MATRIX SPIKE DUPLICATE

Date Analyzed:
Laboratory ID:
Sample Matrix:
Date Extracted

Parameter

08/19/94
EMS/EMSD
Soil
8/1 5/94

7366

EMS
Found
Results
(mg/kg)

EMS
Expected
Results
(mg/kg)

EMS
Percent

Recovery

Gasoline Range Organics 63 50

V

i Parameter

EMSD
Found
Results
(mg/kg)

EMSD
Expected
Results
(mg/kg)

EMSD
Percent

Recovery
RPD
%

Gasoline Range Organics 65 50 130%

References:

GRO - USEPA Method for Determinination of Gasoline Range Organics. Revision 5, February 1992.

WTPH-G Total Petroleum Hydrocarbons Analytical Methods for Soil, Washington State Department of Ecology.
Revision 3, October 1991.

Analyst Reviewed



nterlTlountaln Laboratories, Inc.

'RANGE ORGANICS - DRO
ANK SPIKE

1160 Q*March Drtv*
fro X» man. Montana J971S

ie Analyzed: 08/19/94
j ID: BSS00231
trix: Soil

arameter

Spike Sample Spike BS
Added Result Result Recovery

(mg/kg) <mg/kg) (mg/kg) %

QC Limits

Rec.

sel Range Organics 25 17 68 50 -150

ke Recovery: 0 out of 1 outside QC limits.

:rence: DRO - USEPA Method for Determination of Diesel Range Organics. Revision 2, February
1992.

WTPH-D Total Petroleum Hydrocarbons Analytical Methods for Soil. Washington State
Department of Ecology. Revision 3. October 1991.

Reviewed
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Inter-niountain laboratories. Inc.

VOLATILE COMPOUNDS BY GC/MS
METHOD BLANK

IIM B*MOfCh Ortv«.
•aicman. Montana M71!.

Date Analyzed: 07/12794
Laboratory ID: 3MB-193A
Sample Matrix: Water

Parameter

Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Again ne
^^PD Disulfide

1 . l -Dichloroethene
1.1 -Dichloroethane
1 .2-Dichloroethene
Chloroform

1,2-Dichloroethane
2-Butanone
1.1.1 -Trichloroethane
Cyclohexane
Carbon Tetrachloride

Bromodichloromethane
1 .2-Diehloropropane
1,4-Dioxane
cis- 1 .3-Dichloropropene
Tnchloroethene
Dibromochloromethane
1 . 1 .2-Trichloroethane
Benzene
irans-'J, 3-Dichloropropene
1 .2-Dibromoethane
Bromoform
l-Methyl-2-pentanone
2-Hexanone

«hloroethene
2-Tetrachloroethane

Analytical
Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Detection
Limit

5
5
5
5

20
20
5
5
5
5
5
5

20
5
5
5
5
5

500
5
5
5
5
5
5
5
5
5
5
5
5

Units

ug/L
ug/L
ug/L
ug.L
ug.L
ug/L
ug/L
ug/L
ug/L
ug.-L
ug;L
ug.L
ug/L
ug.L
ugA
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/T.
ug/L
ug/L
ug/L
ug/L



Inter-mountain Laboratories, Inc.

^LLATILE COMPOUNDS BY GC/MS

11*0 amarch OK*
toivmon. Montana W716

Date Analyzed:
Laboratory 10:
Sample Matrix:

Parameter

Toluene
Chlorobenzene
Ethylbenzene
Styrene
m.p-Xylene
-Otulene

07/12/94
3MB-193A
Water

Analytical
Result

ND
ND
ND
ND
ND
ND

Detection
Limit

5
5
5
5
5
5

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug.L

ND • Compound not detected at stated Detection Limit.
J - Meets identification criteria, below Detection Limit.
B • Compound detected in method blank.



Inter-fOountaln Laboratories, Inc

11*0 B««»arch Drtv»
loi«mon. Montana M71J

ITATIVELY IDENTIFIED COMPOUNDS
METHOD BLANK ANALYSIS

Date Analyzed: 07/12/94
Laboratory ID: 3MB-193A
Sample Matrix: Water

Tentative Retention
Identification Time (min) Concentration Units

No additional compounds found at reponable levels.

liwn concentrations calculated assuming a Relative Response Factor = 1.

QUALITY CONTROL:

Surrogate Recovery

1 ,2-Dichloroethane-d4
Toluene-d8
Bromofluorobenzene

Water
% QC Limits

100
103
97

76-
88 •
86 -

1 14
110
115

References:

Method 8240. Gas Chromatography/Mass Spectrometry for Volatile Organics.
Test Methods for Evaluating Solid Wastes. SW-846. United States
Environmental Protection Agency. Third Edition, November 1986.

Reviewed



Inter-mountain Laboratotks, Inc.

QA/QC
VOLATILE COMPOUNDS BY GC/MS
TCLIP BLANK

11*0 ffet
toicman. Montana M7IJ,

Date Analyzed:
Laboratory ID:
Sample Matrix:
Date Extracted:

Parameter

1.1-Dichloroethene
1.2-Dichloroethane
2-Buwnone
Benzene
Carbon Tetrachloride
Ch^pbenzene

^ îform
Tetrachloroethene
Trichloroethene
Vinyl Chloride

07/21/94
3TB-202A
Extraction fluid
07/20/94

Analytical
Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Detection
Limit

0.005
0.005
0.02
0.005
0.005
0.005
0.005
0.005
0.005
0.005

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

ND - Compound not detected at stated Detection Limit.
J • Meets identification criteria, below Detection Limit.
B - Compound detected in method blank.



lnterfflountaln Laboratories, Inc.

lo» man. Montana J97IJ

ITATIVELY IDENTIFIED COMPOUNDS

Date Analyzed: 07/21/94
Laboratory ID: 3TB-202A
Sample Matrix: Extraction fluid
Date Extracted: 07/20/94

Tentative Retention
Identification Time (min) Concentration Units

No additional compounds found at reportable levels.

3wn concentrations calculated assuming a Relative Response Factor = 1.

QUALITY CONTROL:

Surrogate Recovery %

1,2-Dichloroethane-d4 91
Toluene-d8 98
Bromofluorobenzene 100

References:

Method 8240, Gas Chromatography/Mass Spectrometry for Volatile Organics,
Test Methods for Evaluating Solid Wastes, SW-846, United States
Environmental Protection Agency. Third Edition. November 1986.

Reviewed



Inter-mountain Laboratories. Inc

11*0 Bcwoeh Ortv«
taicmon. Montana M719

'QA/ac
SEMI-VOLATILE ORGANIC COMPOUNDS BY GC/MS
METHOD BLANK

Date Analyzed: 07/19/94
Laboratory ID: MB-192
Sample Matrix: Water
Date Extracted: 07/11/94

Parameter

1 ,2.4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
1 -Methylnaphthalene
2,4.5-Trichlorophenol
2.4, 6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
^.^ftnitrotoluene

^ l̂itrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Methylphenol/4-Methylphenol *
3-Nitroaniline
4, 6-Dtnitro-2-methylphenol
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
1-Nitroaniline
4-Nitrophenol
5-Methyl chrysene
7, 1 2-Dimethylbenz(a)anthracene
^cenaphthene
^cenaphthylene
Anthracene
Jenzenathiol
3enzo(a)anthracene

^Hlpyrene
.nzolblfluoranthene

Analytical
Result

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

Detection
Limit

10
10
10
10
10
10
10
10
10
50
10
10
10
10
10
10
50
10
20
10
50
50
10
20
20
10
20
50
10
10
10
10
10
10
10
10
10

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug;L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L



Inter-mountain Laboratories, Inc.

PQA/QC
SEMI-VOLATILE ORGANIC COMPOUNDS BY GC/MS
METHOD BLANK

11*0 Ctewaech Otv.
taicman. Montana M7|g

Date Analyzed: 07/19/94
Laboratory ID: 07/10/00
Sample Matrix: Water
Date Extracted: 07/1 1 /94

Parameter

Benzo(g,h,i)perylene
Benzo ( k) fluoranthene
Benzole Acid
Benzyl Alcohol
bis ( 2-Chloroethoxy) methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Chrysene
di-n-Butylphthalate«:tylphthalate

(a,h)acridine
Dibenz(a.h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
•luorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
ndene
ndenol 1 ,2,3-cdlpyrene
sophorone
Y-Nitrosodi-n-propylamine
^J-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
'entachlorophenol
'henanthrene
'henol
yrene
yridine
uî line

^^ ND - Compound not detected

Analytical
Result

NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

at stated Detection Limits.

Detection
Limit

10
10
50
20
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
20
10
20
10
10
10
10
10
10
10
50
10
10
10
10
10

Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
UB/L

- Compounds Co«lute by GC/MS.



InterfOountaln Laboratories, Inc

11*0 fe
o 49719

SEMI-VOLATILE ORGANIC COMPOUNDS BY GC/MS
METHOD BLANK
TENTATIVELY IDENTIFIED COMPOUNDS

Date Analyzed:
Laboratory ID:
Sample Matrix:
Date Extracted:

Tentitively
Identification

07/19/94
07/10/00
Water
07/11/94

Retention
Time (min.) Concentration Units

No additional compounds found at reportable levels.

Unknown concentration calculated assuming Relative Response Factor = 1.

LITY CONTROL:

Surrogate Recoveries

2-Fluorophenol
Phenol-d6
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
Terphenyl-d14

Water
% QC Limits

55
60
73
65
69
52

21
10

35
43
10
33

- 100
- 94

• 114
• 116
• 123
- 141

Reference:

Method 8270, Gas Chromatography/Mass Spectrometry for
Semivolatile Organics. Test Methods for Evaluating Solid Wastes.
SW846. USEPA. Third Edition. November 1986.

USEPA Contract Lab Program. Statement of Work for Organic
Analysis, Multi-Media, Multi-Concentration, OLM01.0, December 1990.

Analyst Reviewed



Inter'(Tlountaln Laboratories. Inc.

t,_ :B QA/QC
SEMI-VOLATILE ORGANIC COMPOUNDS BY GC/MS
METHOD BLANK

11*0 feworcfi Oflv*
tollman. Montana ») II

Date Analyzed: 07/18/94
Laboratory ID: SMB-188
Sample Matrix: Soil
Date Extracted: 07/07/94

Parameter

1 .2. 4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
1 -Methylnaphthalene
2.4,5-Trichlorophenol
2.4,6-Trichloropheno!
2.4-Oichlorophenol
2,4-Oimethylphenol
2,4-Dinitrophenol
^^Dinitrotoluene
^^Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Niuoaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Methylphenol/4-Methylphenol *
3-Nitroanilirte
4, 6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
*-Chloroaniline
4-Chlorophenyl-phenylether
4-Nitroaniline
4-Nitrophenol
5-Methyl chrysene
7, 1 2 -Dimethylbenz(a)anthracene
^cenaphthene
^cenaphthylene
^^thfacene
Benzonethiol
^Kolalanthracene
JPo(a)pyrene
3enzo(b)fluoranthene

Analytical
Result

ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Detection
Limit

1
1
1
1
1
1
1
1
1
5
1
1
1
1
1
1
5
1
2
1
5
5
1
2
2
1
2
5
1
1
1
1

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg



(nterfDountaln Labotatodes, Inc

1160 »»*arch Ortv*
toicman. Uonfona S97I:J

tB QA/QC
TOXICITY CHARACTERISTIC LEACHING PROCEDURE - CHLORINATED HERBICIDES
METHOD BLANK

Date Analyzed:
Laboratory ID:
Sample Matrix:

07/18/94
MB-195
Water

Parameter

2.4-0
2.4,5-TP (Silvex)

Analytical
Results

ND
NO

Detection
Limits

0.05
0.05

Units

mg/l
mg/L

All quantities are expressed as total nanograms.

QUALITY CONTROL
Surrogate Recoveries:

DCAA 67

References:

Method 515.1. Determination of Chlorinated Acids in Water by Gas Chromatography
Electron Capture Detector. EPA/600/4-88/039. December 1988.

Analyst Reviewed



Inter mountain Laboratories, Inc.

QA7QC
EPA METHOD 8081
Method Blank

11*0 ffeMorch Otv*
Boz«mon. Montana MMS

Date Analyzed:
Laboratory 10:
Sample Matrix:

07/25/94
MB202
Water

Parameter

Endrin
Linda ne
Heptachlor
Heptachlor Epoxide

¥oxychlor
dane

Toxaphene

Analytical
Results

NO

NO
NO
NO

NO
ND
NO

Detection
Limit

0.0005
0.0005
0.0005
0.0005
0.0005
0.005
0.005

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

NO - Parameter Not Detected at Stated Detection Limit

References: Method 8081. Organochlorine Pesticides and PCB's. Test Methods for Evaluating
Solid Waste. United States Environmental Protection Agency SW-846,

November 1990.

Analyst Reviewed



Inter-mountain Laboratories, loc

(BQA/QC
TRACE METALS - TCLP
METHOD BLANK

11*0 Q«*»an:n DrV.
man. Montana M7IS

Date Analyzed:
Laboratory ID:
Sample Matrix:

07/20/94
TMB 94-24
Extract

Parameter
Sample
Result PQL

Regulatory
Level Units

Arsenic
Barium
Cadmium
Chromium
Lead

Silver

NO
NO
ND
ND
NO
NO
ND
ND

0.2
5

0.05
0.05
0.2
0.02
0.2

0.05

5.0
100.0
1.0
5.0
5.0
0.2
1.0
1.0

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

ND-Parameter not detected at stated Practical Quantitation limit (PQL).

Reference:

Analyst

Toxicity Characteristic Leaching Procedure , Final Rule,
Federal Register, 40 CFR 261-302. Part V. EPA Vol 55. No. 126, June 2.9, 1990

Method 3010: Acid Digestion of Aqueous Samples and Extracts
for Total Metals, SW-846, September, 1986.

Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy. SW-846, September, 1990.

Method 7000: Atomic Absorption Spectroscopy
SW-846, September 1986.

Method 7470: Mercury in Liquid Waste (Manual Cold-Vapor
Technique). SW-846, September 1986.

Reviewed



Intcrffiountaln Labotatcxks, Inc.

11*0 ftiMorch Ort«
taicman. Montana J9711

QA/QC
9010 TOTAL CYANIDE
QUALITY CONTROL SUMMARY

Date Analyzed:
Laboratory ID:
Sample Matrix:

07/27/94
8946403-6408:6778
Water

Sample ID

CBS9410

CMB9410

Expected
ug/L

20

0

Result
ug/L

23

0

Recovery
%

115.0

NA

NA - Not Applicable

Reference: SW-846. United States Environmental Protection Agency, Nov. 1986
Method 9010: Total Cyanide

Anal
U&

Reviewed



Inter-mountain Laboratories, Inc

1 160 B»*»0rch Ortv..
onlona J97IJ

LAB QA/QC
PURGEABLE ORGANIC COMPOUNDS
MATRIX SPIKE / MATRIX SPIKE DUPLICATE SUMMARY

Date Analyzed:
Laboratory 10:
Sample Matrix:
Date Extracted:

07/06/94
3MSD6406

Soil
7/6/94

ORIGINAL SAMPLE PARAMETERS

Parameter :

1.1-Dichloroethene
Trichloroethene
Benzene
Toluene

Chlorobenzene

fe.. •: --.Spike -v- :>
'?#• ' ' •'•Added -

(mg/kg)

2
2
2
2
2

: Cohcvf^" ;': :':;Cbric^"::

(mg/kg) (mg/kg}

0
o
0
0
0

.4

.6

.6

.7

.8

. \^=iyiS^^:r:
RecbvieryP ;

(%)

66
80
80
81
90

{%:Rec.r

59-172
62-137
66-142
59-139
60-133

DUPLICATE SAMPLE PARAMETERS

Parameter

1 . 1-Dichloroethene
Trichloroethene

Benzene

Toluene

Chlorobenzene

Spike
Added
(mg/kg)

2
2
2
2
2

MSD
Cone.

(mg/kg)

1.3
1.6
1.6
1.7
1.8

MSD
Recovery

(%)

61
80
80
81
90

RPD

(%)

8
0
11

0
0

QC Limits
RPD Rec.

22 59-172
24 62-137
21 66-142

21 59-139
21 60-133

Spike Recovery:
RPD:

0 out of 10 outside OC limits.
0 out of 5 outside QC limits.

Reviewed



Inter-ITJountaln Labo<at<xlc&, Inc

LAB QA/QC
PURGEABLE ORGANIC COMPOUNDS
MATRIX SPIKE / MATRIX SPIKE DUPLICATE SUMMARY

1160 R*«*ox:h OS-*
Botxnon. Montana M7IS

Date Analyzed:
Laboratory ID:
Sample Matrix:

07/12794
3MSD6533
Water

ORIGINAL SAMPLE PARAMETERS

Parameter

1.1-Oichloroethene
Trichloroethene
Benzene
Toluene
Chlorobenzene

Spike
Added
(ug/L)

100
100
100
100
100

Sample
Cone.
(ug/L)

0
0
0
0
0

MS
Cone.
(ug/L)

75
81
83
87
86

MS
Recovery

(%)

75
81
83
87
36

QC
Limits

(% Rec.)

61-145
71-120
76-127
71-127
75-130

DUPLICATE SAMPLE PARAMETERS

Parameter

1.1-Dichloroethene
Trichloroethene
Benzene
Toluene
Chlorobenzene

Spike
Added
(ug/L)

100
100
100
100
100

MSD
Cone.
(ug/L)

74
78
81
83
83

MSD
Recovery

(%)

74

78

31

83
83

RPD
(%)

1
4

2
5
4

QC Limits
RPD Rec.

14 61-145
14 71-120
11 76-127
13 71-127
13 75-130

Spike Recovery:
RPD:

0 out of 10 outside OC limns.
0 out of 5 outside QC limits.

Reviewed



Inter-mountain Laboratories, Inc.

I IM Bwvarch Ortv..
koKtrxxv. Montana W7IJ1

rOA/QC
PURGEABLE ORGANIC COMPOUNDS BY GC/MS - TCLP
MATRIX SPIKE SUMMARY

Date Analyzed:
Laboratory ID:
Sample Matrix:
Date Extracted:

07/08/94
3TMS5970
Water
7/7/94

Parameter

Vinyl Chloride
1 , 1 -Dichloroethene
1 ,2-Diehloroethane
Chloroform
Carbon Tetrachloride
Trichloroethene»'iloroethene
Chlorobenzene
Methyl Ethyl Ketone

Spike
Added
mg/L

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

Sample
Concentration

mg/L

0
0
0
0
0
0
0
0
0
0

Matrix Spike
Concentration

mg/L

0.090
0.090
0.091
0.091
0.092

. 0.092
0.093
0.099
0.10
0.049

Matrix Spike
Recovery

90
90
91
91
92
92
93
99
100
49

QUALITY CONTROL:

Surrogate Recovery

1,2-Dichloroethane-d4
Toluene-d8
Bromofluorobenzene

97
104
97

References:

Method 8240, Gas Chromatography/Mass Spectrometry for Volatile Organics,
Test Methods for Evaluating Solid Wastes. SW-846, United States
Environmental Protection Agency, Third Edition, November 1986.

Toxicity Characteristic Leaching Procedure. Rnal Rule, Federal Register,
40 CFR 261-302. Part V, Environmental Protection Agency, Vol. 55, No. 126,
June 29. 1990.

-Analyst Reviewad



Interffiountoln Laboratories, Inc.
I 1*0 0»«*orch Ortv,,

hucmon. Montana

QA/QC
TOXICITY CHARACTERISTIC LEACHING PROCEDURE - CHLORINATED HERBICIDES
BLANK SPIKE

Date Analyzed: 07/18/94
Laboratory 10: BS-195
Sample Matrix: Water

Parameter

2.4-D
2.4.5-TP(Silvex)

Found
Results
(mg/L)

0.00077
0.00063

Expected
Results
(mg/L)

0.0011
0.0011

Percent
Recovery

70%
57%

QUALITY CONTROL
Surrogate Recoveries:

DCAA 88

References:

Method 515.1. Determination of Chlorinated Acids in Water by Gas Chromatography
with an Electron Capture Detector. EPA/600/4-88/039. December 1988.

Analyst Reviewed



lnteHTk>untaln Laboratories, Inc

1160 Dvworch Ortv*
Boi«mon. Montana M7IS

rQA/QC
EPA METHOD 8081
Blank Spike

Date Analyzed: 07/25/94
Laboratory ID: BS202
Sampla Matrix: Water

Parameter

Endrin
Heptachlor

Heptachlor Epoxide

Expected
Results
(mg/L)

0.0004
0.0004
0.0004

Found
Results
(mg/L)

0.00043
0.00019
0.00033

Percent
Recovery

107%
47%
82%

QUALITY CONTROL
Surrogate Recoveries: %

Dibutyl Chlorendate 111 %

References: Method 8081. Organochlorine Pesticides and PCB's, Test Methods for Evaluating
Solid Waste. United States Environmental Protection Agency SW-846.
November 1990.

Analy*t Reviewed



Inter-mountain Laboratories, Inc

TRACE METALS - TCLP
MATRIX SPIKE

1140 OmMwh DU-.
tot*man. Montana M71I

Date Analyzed:
Laboratory ID:
Sample Matrix:

07/20/94
B946409
Soil

Parameter

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury

f̂cum
oilver

Spike
Added

2.5
5.0
0.5
2.0
2.0
0.2
2.5

0.05

Sample
Result

ND
ND

0.14
ND

0.91
ND
ND
ND

Spiked
Result

2.5
4.5
0.6
1.9
2.8
0.2
2.5
0.04

MS%
Recovery

100
89
94
97
97
96
99
80

POL

0.2
5

0.05
O.OEi
0.2

0.02
0.2

0.05

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

ND-Parameter not detected at stated Practical Quantitation limit (PQL).

Reference: Toxicity Characteristic Leaching Procedure , Final Rule,
Federal Register. 40 CFR 261-302. Part V. EPA Vol 55, No. 126, June 29, 1990

Method 3010: Acid Digestion of Aqueous Samples and Extracts
for Total Metals, SW-846, September, 1986.

Method 6010: Inductively Coupled Plasma-Atomic Emission
Specrroscopy, SW-846. September. 1990.

Method 7000: Atomic Absorption Spectroscopy
SW-846. September 1986.

Method 7470: Mercury in Liquid Waste (Manual Cold-Vapor
Technique). SW-846. September 1986.

Analyst Reviewed



lnter*ffiountaln Lalxxatcxlei, Inc

QA/QC
TRACE METALS - TCLP
DUPLICATE SUMMARY

1 1*0 ttofrKMCft Otv.
taicnxw. Montana 1*714

Date Analyzed:
Laboratory ID:
Sample Matrix:

07/20/94
B946409
Soil

Parameter

Arsenic
Barium
Cadmium
Chromium
Lead

¥iry
um

Silver

Sample
Result

ND
ND

0.14
ND

0.91
ND
ND
ND

Duplicate
Sample
Result

ND
ND

0.14
ND

0.91
ND
ND
ND

RPD
% PQL

0.2
5

0.05
0.05
0.2

0.02
0.2
0.05

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

ND-Parameter not detected at stated Practical Quantitation limit (PQL).

Reference:

Analyst

Toxicity Characteristic Leaching Procedure . Rnal Rule,
Federal Register. 40 CFR 261-302. Part V. EPA Vol 55. No. 126, June 29. 1990

Method 3010: Acid Digestion of Aqueous Samples and Extracts
for Total Metals, SW-846. September, 1986.

Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy. SW-846, September, 1990.

Method 7000: Atomic Absorption Spectroscopy
SW-846, September 1986.

Method 7470: Mercury in Liquid Waste (Manual Cold-Vapor
Technique). SW-846. September 1986.

Reviewed



inter-mountain laboratories. Inc.

toxcmon. Monlora M714

QA/QC
SEMI-VOLATILE ORGANIC COMPOUNDS BY GC/MS
BLANK SPIKE

Date Analyzed:
Laboratory 10:
Sample Matrix:
Date Extracted:

07/18/94
SBS - 188
Soil
07/07/94

Parameter

Spike
Added
(mg/kg)

Sample
Cone,

(mg/kg)

MS
Cone,

(mg/kg)

MS
Recovery

(%)

QC
Limits

(% Rec.)

Phenol
2-Chlorophenol
1,4-Dichlorobenzene
n-Nitroso-di-n-propylamine
1,2,4-Trichlorobenzene
4-Chloro-3-methylphenol
Acenaphthene«ophenol

initrotoluene
Pentachlorophenol
Pyrene

200
200
TOO
100
100
200
100
200
100
200
100

0
0
0
0
0
0
0
0
0
0
0

127
115
62
72
62
117
67
146
88
124
55

64
58
62
72
62
59
67
73
88
62
55

26-90
25 - 102
28- 104
41-126

38- 107
26-103
31 - 137
11-114
28- 89
1 7 - 109
35 - 142

QUALITY CONTROL:

Spike Recovery:

Surrogate Recoveries

2-Fluorophenol
Phenol-d5
Nitrobenzene-d5
2-Fluorobiphenyl
2.4.6-Tribromophenol
p-Terpherryl

0 out of 11 outside QC limits.

71
89
73
73
90
58

Soil
QC Limits

2 5 - 1 2 1
24 • 1 13
2 3 - 1 2 0
30 • 115
19 • 122
18- 137

Analyst Reviewed



InterlTlountaln Labotatcxles, Inc.

fcutman. Uonlona M7IS

QA/QC
SEMI-VOLATILE ORGANIC COMPOUNDS BY GC/MS
MATRIX SPIKE / MATRIX SPIKE DUPLICATE SUMMARY

Date Analyzed:
Laboratory ID:
Sample Matrix:

Date Extracted:

07/21/94
TBS-192
Water

07/11/94

Parameter

1 ,4-Dichlorobenzene

Hexachloroethane
Nitrobenzene
Hexachlorobutadiene

^^-Trichlorophenol

2,4,5-Trichlorophenol
2.4-Dinitrotoluene
Hexachlorobenzene
Pentachlorophenol
o-Cre.sol
m.p-Cresol

Pyridine

Spike
Added
(ug/L)

100

100

100

100

100

100

100

100

100

100

200

100

Sample
Concentration

(ug/L)

0

0

0

0

0

0

0

0

0

0

0

0

Matrix Spike
Concentration

(ug/L)

64

64

85

68
78
80

103
77

84

78

138

55

Matrix Spike
Recovery

(%)

64

64

85

68

78
80

103
77

84

78

69

55

All values are total nanograms.

Reference:

Method 8270. Semivolatile Organics - GC/MS. Test Methods for Evaluating
Solid Waste. United States Environmental Protection Agency.
SW-846, Vol. IB, November 1986.

Toxicity Characteristic Leaching Procedure, Rnal Rule, Federal

Register, 40 CFR 261-302. Part V. Environmental Protection

Agency, Vol. 55, No. 126. June 29. 1990.

Analyst Reviewed
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Inter mountain Laboratories, Inc
Drtv.

loivman. Montana W7IJ

CASE NARRATIVE

On August 18, 1994, three samples were received for analysis at Inter-Mountain
Laboratories, Bozeman, Montana. The chain of custody form requested analysis
for Toxicity Characteristic Leaching Procedure Parameters, metals only, and also
BTEXyTVH(GRO), and TEH(DRO). Client name / Project name was listed as Walsh
& Associates, Inc. / Rico CDOT.

Detectable amounts of targeted compounds were present in the samples.

The Toxicity Characteristic Leaching Procedure methodology used is outlined in
the Federal Register, 40 CFR 261, Vol. 55, No. 126, June 29, 1990. Results are
reported in mass per unit volume of leachate (mg/L).

Limits of detection for each instrument/analysis are determined by sample matrix
effects, instrument performance under standard conditions, and dilution
requirements to maintain chromatography output within calibration ranges.

Wynn Suc/tefgte
IML-Bozeman

0826wa



Inter-mountain Laboratories, inc
11*0 l)«»«orcft Octv«

•ozcmon. Montana 247II

EPA METHOD 8020
AROMATIC VOLATILE COMPOUNDS

BETX

Client: WALSH & ASSOCIATES. INC.
Sample 10:
Project ID:
Laboratory ID:
Sample Matrix:

Parameter

Benzene
Toluene
Ethylbenzene

n^kfylene
o-^Tene

DOT 1

Rico CDOT
B947492
Soil

Analytical
Result

ND

NO

ND

ND

ND

Date Reported:

Date Sampled:
Date Received:

Date Extracted:
Date Analyzed:

Detection
Limit

0.2

0.2

0.2

0.2
0.2

08/22/94
08/ 1 7/94
08.18.94

08,18.94
08/19/94

Units

nig. kg

mg,kg
mg.-'kg

mg-kg
my kg

ND - Compound not detected at stated Detection Limn.

Reference:

Method 8021. Volatile Organic Compounds. Test Methods for Evaluating
Solid Waste. Physical/Chemical Methods. United Slates Environmental
Protection Agency. SW-846. Volume IB. December 1987.

Analysis Method: Gas Chromaiograph / Purge and Trap / P1D

nalyst Reviewed



Inter-mountain Labcxatodes, Inc

GASOLINE RANGE ORGANICS - GRO

QUALITY CONTROL:

Surrogate Recovery

1140 l)»»«OCh >tv»

•oilman. Montana S*71l

Client: WALSH & ASSOCIATES. INC.
Sample ID: DOT 1
Project ID: Rico CDOT
Laboratory ID: B947492
Matrix: Soil

Parameter Result

Gasoline Range Organics 14
Gasoline Range Organics as Gasoline 14
Total Purgeable Hydrocarbons 1 4

Date Reported:
Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:

PQL

10
10
10

08/24/94
08/17/94
08/1 8/94
08/18/94
08/18/94

Units

mg/kg
mg/kg
mg/kg

Bromofluorobenzene 121

ND - Not detected at stated Practical Quantitation Limit (PQL).

Reference:

3RO - USEPA Method for Determination of Gasoline Range Organics, Revision 5. February 1992.

VTPH-G Total Petroleum Hydrocarbons Analytical Methods for Soil, Washington State Department of Ecology,
Revision 3, October 1991.

nalyst Reviewed



Inter-mountain Laboratories, Inc.

DIESEL RANGE ORGANICS - DRO

1 160 BvMOrctl Ortv.
lman. Montana W71i

Client:

Sample ID:
Project ID:
Lab ID:
Matrix:

WALSH & ASSOCIATES. INC.
DOT1

Rico CDOT

B947492
Soil

Date Reported:

Date Sampled:

Date Received:
Date Extracted:
Date Analyzed:

08/24/94

08/17/94
08/18/94
08/19/94
08/22/94

Parameter Result PQL Units

Diesel Range Organics

Diesel Range Organics as Diesel

Total Extractable Hydrocarbons

23

23

28

5

5

5

mg/kg

mg/kg

mg/kg

ND • Not Detected at Practical Quantitation Level IPQL).

'erenc-'erence: DRO - USEPA Method for Determination of Diesel Range Organics. Revision 2, February
1992.

WTPH-D Total Petroleum Hydrocarbons Analytical Methods for Soil. Washington State
Department of Ecology, Revision 3, October 1991.



Inter-mountain Laboratories, Inc.

1140 B.norch CXrtv*
fcucmon. Montana W7IS

TOXICITY CHARACTERISTIC LEACHING PROCEDURE - TCLP
TRACE METAL CONCENTRATION

Client:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:

Parameter

Arsenic
Barium
Cadmium
Chromium
Lead

£jry
ium

WALSH & ASSOCIATES. INC.
DOT1
Rico COOT
B947492
Soil

Analytical
Result
(mg/L)

ND

0.8
0.08

ND
ND
ND
ND
ND

Date Reported:
Date Sampled:
Date Received:
Date Extracted TCLP:
Date Analyzed:

Detection
Level
(mg/L)

0.2
0.5
0.05
0.05
0.5

0.02
0.2
0.05

08/26/94

08/17/94
08/18/94

08/23/94
08/25/94

Regulatory
Level

(mg/L)

5.0
100
1.0
5.0
5.0
0.2
1.0
1.0

ND-Parameter not detected at stated detection level.

References:
Toxicity Characteristic Leaching Procedure , Final Rule,
Federal Register. 40 CFR 261-302. Part V, EPA Vol 55. No. 126. June 29. 1990

Method 3010: Acid Digestion of Aqueous Samples and Extracts
for Total Metals. SW-846, Sept. 1986.

Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy, SW-846. Sept. 1990.

Method 7470: Mercury in Liquid Waste (Manual Cold-Vapor
Technique). SW-846, Sept. 1986.

Reviewed



Intcr-mountoln Laboratories, Inc

Drtv.
tajcmon. Montana W7IJ

EPA METHOD 8020
AROMATIC VOLATILE COMPOUNDS

BETX

Client: WALSH & ASSOCIATES. INC.

Sample ID:

Project ID:

Laboratory ID:

Sample Matrix:

Parameter

Benzene

Toluene

Ethylbenzene

^^kKylene

o^ l̂ene

DOT 2
Rico COOT

B947493

Soil

Analytical
Result

ND

ND

ND

ND

ND

Date Reported:

Date Sampled:

Date Received:

Date Extracted:

Date Analyzed:

Detection
Limit

0.2

0.2

0.2

0.2

0.2

08.22 9'J
08, 1 7. 94

08/18/94
08/1 8:94.

08.19.94

Units

mg kg

my kg

mg kg

mg.kg

mg kg

ND - Compound not detected at stated Detection Limn.

Reference:

Method 8021, Volatile Organic Compounds, Test Methods for Evaluating

Solid Waste. Physical/Chemical Methods. United States Environmental

Protection Agency, SW-846, Volume IB. December 1987.

Analysis Method: Gas Chromatograph / Purge and Trap / PID

Analyst Reviewed



Inter-mountain Labcxatcxles, Inc.

I 1*0 0»*»arcn Ortv.

toitmon. Montana 59711

TOXICITY CHARACTERISTIC LEACHING PROCEDURE
TENTATIVELY IDENTIFIED COMPOUNDS

Client:
Sample ID:
Laboratory 10:
Sample Matrix:

WALSH & ASSOCIATES
1897 Cl
B946409
Soil

Date Reported:
Date Sampled:
Date Analyzed:

07/22/94
06/30/94
07/12/94

Tentative
Identification

Retention
Time (min) Concentration Units

No additional compounds found at reportable levels.

Unknown concentrations calculated assuming a Relative Response Factor = 1.

CONTROL:

Surrogate Recovery %

1,2-Dichloroethane-d4
Toluene-d8
Bromofluorobenzene

101
101
96

References:

Method 8240. Gas Chromatography/Mass Spectrometry for Volatile Organics,
Test Methods for Evaluating Solid Wastes, SW-846, United States
Environmental Protection Agency, Third Edition, November 1 986.

Toxicity Charatneristic Leaching Procedure, Final Rule, Federal Register,
40 CFR 261-302, Pan V, Environmental Protection Agency, Vol. 55. No. 126,
June 29, 1990.

Reviewed



Inteir-rnountoln Labcxatotlci, Inc

I 1*0 AMMKh Ortv,

Montana »;ij

TOXICITY CHARACTERISTIC LEACHING PROCEDURE - TCLP
HSL SEMI-VOLATILE COMPOUNDS

Client: WALSH & ASSOCIATES
Sample 10: 1 897 Cl
Project ID: Rico Assay E
Laboratory ID: B946409
Sample Matrix: Soil
Preservation: Cool
Condition: Intact

Parameter

1 ,4-Dichlorobenzene
Hexachloroethane
Nitrobenzene
Hexachloro-1 ,3-butadiene
2.4, 6-Trichlorophenol
" J^Trichlorophenol
..Vnitrotoluene
Hexachlorobenzene
Pentachlorophenol
o-Cresol
m & p-Cresol '
Pyridine

Hdo- 1897-010

Analytical
Result
(mg/L)

NO
ND
NO
NO
NO

NO
NO

ND
NO
ND
ND
ND

Date Reported:
Date Sampled:
Date Received:
Date Extracted-TCLP:
Date Analyzed:
Date Extracted-BNA:

Detection
Limit

(mg/L)

0.01
0.02
0.01
0.02
0.01
0.01
0.01
0.01
0.02
0.01
0.01
0.01

07/25/94
06/30/94
07/02/94
07/09/94
07/20/94
07/11/94

Regulatory
Limit

(mg/L)

7.5
3
2

0.5
2

400
0.13
0.13
100

200 '•
200 •'

5

NO - Compound not detected at stated Detection Limit
B - Compound detected in Method Blank.

* - Compounds coelute by GCMS.
' * - Regulatory Limit of combined Cresols.



IntcHnrtountaln Labcxatcxks, Inc.

11*0 R»**ach OH*
lotcman. U»n>ono S471S

TOXICITY CHARACTERISTIC LEACHING PROCEDURE
TENTATIVELY IDENTIFIED COMPOUNDS

Client:
Sample ID:
Laboratory ID:
Sample Matrix:

WALSH & ASSOCIATES
1897 Cl
B946409
Soil

Date Reported:
Date Sampled:
Date Analyzed:

07/25/94
06/30/94
07/20/94

Parameter
Retention

Timefmin.) Concentration Units

No additional compounds found at reporrable levels.

Unknown concentrations calculated assuming Relative Response Factor = 1.

QUALITY CONTROL:

Surrogate Recoveries %

2-Fluorophenol
Phenol-d6
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
Terphenyl-d14

62
70
85
88
106
114

References:
Method 8270, Gas Chromatography/Mass Spectrometry for Semi-Volatile
Organics. Test Methods for Evaluating Solid Wastes, United States
Environmental Protection Agency. December 1987.

Toxicity Characteristic Leaching Procedure, Final Rule, Federal
Register. 40 CFR 261-302, Part V. Environmental Protection Agency.

. No. 126, June 29. 1990.

Analyst Reviewed



Inter-mountain Laboratories, Inc.

I 160 B.«orct. t)rtv»
*man. Uontara *»7ij

TOXICITY CHARACTERISTIC LEACHING PROCEDURE
ORGANOCHLORINE PESTICIDES

Client:
Sample 10:
Project ID:
Laboratory ID:
Sample Matrix:
Preservation:
Condition:

Parameter

WALSH 4 ASSOCIATES
1 897 Cl
Rico Assay
B946409
Soil
Cool
Intact

Bldg. 1897-010

Analytical
Results

Date Reported:
Date Sampled:
Date Received:
Date Extracted- Pest
Date Analyzed:

Detection
Limit

07/28/94
06/30/94
07/02/94
07/15/94
07/19/94

Units

Endrin
Lindane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Chlordane

aphene

ND
NO
ND
ND
ND
ND
ND

ND - Parameter Not Detected at Stated Detection Limit

QUALITY CONTROL:
Surrogate Recoveries:

0.05
0.05
0.05
0.05
0.05
0.05
0.05

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Dibutyl Chlorendate 110%

References: Method 8081, Organochlorine Pesticides and PCB's, Test Methods for Evaluating
Solid Waste. United States Environmental Protection Agency SW-846.
November 1990.

Toxiciry Characteristic Leaching Procedure. Final Rule, Federal
Register, 40 CFR 261-302, Part V, Environmental Protection Agency.
Vol. 55, No. 126, June 29. 1990.

AnaJyvt Reviewed



Inter*fHountaln Laboratories, Inc

11*0 B«»orcr< Cirtv*
Baj»nan. Montana W7I5

TOXICITY CHARACTERISTIC LEACHING PROCEDURE
CHLORINATED HERBICIDES

Client:
Sample ID:
Project ID:
Laboratory 10:
Sample Matrix:
Preservation:
Condition:

Parameter

2.4,-D
Silvex

WALSH & ASSOCIATES
1897CI
Rico Assay
B946409
Soil
Cool
Intact

Bldo. 1897-010

Analytical
Results

NO
NO

Date Reported:
Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:

Detection
Limit

1
0.1

07/28/94
06/30/94
07/02/94
07/14/94
07/18/94

Units

mg/L
mg/L

NO - Parameter Not Detected at Stated Detection Limit

References: Method 8150, Chlorinated Herbicides. Test Methods for Evaluating Solid Waste.
United States Environmental Protection Agency. SW-846. Vol. IB, November. 1986.

Toxicity Characteristic Leaching Procedure. Rnal Rule. Federal
Register, 40 CFR 261-302. Part V, Environmental Protection Agency,
Vol. 55, No. 126, June 29, 1990.

ud
Analyst Reviewed



Inter-mountain Laboratories. Inc.

TOXICtTY CHARACTERISTIC LEACHING PROCEDURE
TRACE METAL CONCENTRATION

I I*O B*Morch Di-Hw
•oicmon. Montana 59713

Client:
Sample ID:
Project ID:
Laboratory ID:
Sample Matrix:
Preservation:
Condition:

Parameter

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

WALSH & ASSOCIATES
1897 O
Rico Assay
B946409
Soil
Cool
Intact

Bldg.

Sample
Resuh

ND
ND

0.14
ND

0.91
ND
ND
<\JD

POL

0.2
5

0.05
0.05
0.2

0.02
0.2

0.05

Date Reported:
Date Sampled:
Date Received:
Date Extracted:
Date Analyzed:

Regulatory
Level

5.0
100.0
1.0
5.0
5.0
0.2
1.0
1.0

07/20/94
06/30/94
07/02/94
07/13/94
07/20/94

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

ND-Parameter not detected at stated Practical Quantitation limit (PQL).

Reference: Toxicity Characteristic Leaching Procedure , Final Rule.
Federal Register. 40 CFR 261-302. Part V. EPA Vol 55. No. 126. June 29. 1990

Method 3010: Acid Digestion of Aqueous Samples and Extracts
for Total Metals. SW-846. September. 1986.

Method 6010: Inductively Coupled Plasma-Atomic Emission
Spectroscopy. SW-846. September. 1990.

Method 7000: Atomic Absorption Spectroscopy
SW-846. September 1986.

Method 7470: Mercury in Liquid Waste (Manual Cold-Vapor
Technique). SW-846. September 1986.

Reviewed



Interfflountaln Laboratories, Inc

> 1*0 Q»*»cxch Dnv.»
Iai*man. Montana M7I.J

QUALITY ASSURANCE / QUALITY CONTROL



Inter-mountain Labotatorks, Inc.

QA/QC
VOLATILE COMPOUNDS BY GC/MS
METHOD BLANK

Boxcman. Montana M713

Date Analyzed: 07/06/94
Laboratory ID: 3MB-187A
Sample Matrix: Water

Parameter

Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
^An Disulfide
i . 1 -Dichloroethene
1 . 1 -Dichloroethane
1.2-Dichloroethene
Chloroform
1.2-Dichloroethane
2-Butanone
1.1.1 -Trichloroethane
Cvclohexane
Carbon Tetrachloride
Bromodichloromethane
1 ,2-Oichloropropane
1.4-Dioxane
cis- 1 . 3-Dichloropropene
Tnchloroethene
Dibromochloromethane

. l.2-Trichloroethane

Benzene
trans- 1 .3-Dichloropropene
1 ,2-Dibromoethane
Bromoform
l-Methyl-2-pentanone
2-Hexanone

«loroethene
•Tetrachloroethane

Analytical
Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Detection
Limit

5
5
5
5

20
20
5
5
5
5
5
5

20
5
5
5
5
5

500
5
5
5
5
5
5
5
5
5
5
5
5

Units

ug/L
ug/L
ugi'L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/1
ug/L
ug.L
ug.'L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug.'L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L



Inter -Mountain Laborattxlei, Inc.

•oilman. Montana »71S

fLATILE COMPOUNDS BY GC/MS

Date Analyzed: 07/06/94
Laboratory ID: 3MB-187A
Sample Matrix: Water

Parameter

Toluene
Chlorobenzene
EthyFbenzene
Styrene
m.p-Xylene
o-Xylene

Analytical
Result

NO
ND
ND
ND
ND
ND

Detection
Limit

5
5
5
5
5
5

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ND - Compound not detected at stated Detection Limit.
J - Meets identification criteria, below Detection Limit.
B • Compound detected in method blank.



Inter-mountain Laboratcxks, Inc.

11*0 B»*»an:h Onv.
Montana M71J

WlTATIVELY IDENTIFIED COMPOUNDS
METHOD BLANK ANALYSIS

Date Analyzed: 07/06/94
Laboratory ID: 3MB-187A
Sample Matrix: Water

Tentative Retention
Identification Time (min) Concentration Units

No additional compounds found at reportable levels.

kwn concentrations calculated assuming a Relative Response Factor = 1,

QUALITY CONTROL:

Surrogate Recovery

1 .2-DicMoroethane-d4
Toluene-d8
Bromofluorobenzene

%

. 101
99
99

Water
QC Limits

76 • 11 4
88 • UO
86 •• 11 5

References:

Method 8240, Gas Chromatography/Mass Spectromeiry for Volatile Organics,
Test Methods for Evaluating Solid Wastes, SW-846, United States
Environmental Protection Agency, Third Edition, November 1986.

Reviewed



Inter-mountain Lobo/aUxlet, Inc.

ft QA/QC
VOLATILE COMPOUNDS BY GC/MS
EXTRACTION BLANK

loicman. Montana WiMS

Date Analyzed: 07/06/94
Laboratory ID: 3EB-187
Sample Matrix: Soil
Date Extracted: 07/06/94

Parameter

Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
|̂ n Disulfide

i .^Vichloroethene
1.1-Dichloroethane
1.2-Oichloroethene
Chloroform
1.2-Dichloroethane
2-Butanone
1.1.1 -Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1 . 2-Dichloropropane
cis-1 ,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1.1.2-Trichloroethane
Benzene
trans- 1 . 3-Dichloropropene
3romoform
u-Methyl-2-pentanone
2-Hexanone
Fetrachloroethene
1. 1.2.2-Tetrachloroethane

Analytical
Result

ND

ND
ND
ND
ND
ND

NO
ND
ND
ND
ND
ND

ND
ND
ND

ND
ND
ND
ND
ND
ND

ND

ND

ND
ND
ND

ND
ND

Detection
Limit

0.2
0.2
0.2
0.2

1
1

0.2
0.2
0.2
0.2
0.2
0.2

1
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg



Intei-mountain Labotatofles, Inc.
1140 0*

fcaionan. Montana J*7IJ

HATILE COMPOUNDS BY GC/MS

Date Analyzed:
Laboratory ID:
Sample Matrix:
Date Extracted:

Parameter

Toluene
Chlorobenzene
Ethylbenzene
Styrene
m.p-Xylene
o-Xylene

07/06/94
3EB-187
Soil
07/06/94

Analytical
Result

NO
ND
NO
ND
ND
ND

Detection
Limit

0.2
0.2
0.2
0.2
0.2
0.2

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ND - Compound not detected at stated Detection Limit.
J - Meets identification criteria, below Detection Limit.
B - Compound detected in method blank.



Inter-mountain Laboratories, Inc.

•ojcntan. Montana S»;'IS

fPlTATIVELY IDENTIFIED COMPOUNDS
EXTRACTION BLANK ANALYSIS

Date Analyzed: 07/06/94
Laboratory ID: 3EB-187
Sample Matrix: Soil
Date Extracted: 07/06/94

Tentative Retention
Identification Time (min) Concentration Units

No additional compounds found at reportable levels.

n concentrations calculated assuming a Relative Response Factor = 1.

QUALITY CONTROL:

Surrogate Recovery

1 ,2-Dichloroethane-d4
Toluene-d8
Bromofluorobenzene

%

93
103
99

Soil
QC Limits

70- 121
8 1 - 1 1 7
7 4 - 1 2 1

References:

Method 8240. Gas Chromatography/Mass Spectrometry for Volatile Organics,
"esi Methods for Evaluating Solid Wastes. SW-846. United States
Invironmental Protection Agency, Third Edition. November 1986.

Reviewed



Walsh Environmental Scientists and Engineers, Inc.
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RECORD OF COMMUNICATION

December 3, 1993
9 am

Stain Powers
Bureau of Reclamation•
Durango Colorado
(303)385-6555

MK had called the Bureau of Reclamation to ask for their data.
They have done considerable study on the mercury in lakes issue
for McPhee, Totten, and Narraguinnep. I had not -even heard of
the Totten mercury. Water, fish and sediment samples have been
taken in the river and in these three lakes. Totten and
Narraguinnep are off-river.

Mercury was found in the fish in all three reservoirs, but: not in
the fish in the Dolores River above the reservoirs. There was no
mercury in fish downstream of McPhee. Lake analysis was of fish
filets. He couldn't recall offhand, but he thought the river
fish analysis was for whole fish or filets.

After all the samples they've collected, their theory is that the
tercury is naturally occuring and that it isn't methylated and
ken up by the fish until it reaches the lake (at least at

McPhee). At Ridgeway reservoir, where mining and naturally
occuring metals loading could take place (downstream of Idarado),
they scraped the surface down to bedrock before creating the
reservoir and have no problems with elevated concentrations in
the fish.

One area of significant metals loading they found in their study
was the Rico-Argentine area. He mentioned that tailings were
used for street cover there, and after rains there were
complaints of dying yards. Metals loading here included mercury.
Silver Creek flows down from the Argentine. It is devoid of
aquatic life. Above the mine is clean and there may be life up
there. Rico gets its water supply from above the mine.

He'll send the raw data to MK for their SI. We both hoped it
would replace our need to do further sampling for the McPhee SI.

ACTION:

Take the No Further Action flag off the Rico Argentine site.
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ANALYTICAL RESULTS FOR

RICO-AR6ENTIKE MIME

IN RICO, COLORADO

I. INTRODUCTION

This report was prepared to satisfy the requirements of Technical

Directive Document (TDD) R8-8502-09 issued to Ecology and Environment,

Inc. " Field Investigation Team (EiE FIT) by the Region VIII

Environmental Protection Agency (EPA). The report describes

analytical data resulting from sample collection at the Rico-Argentine
Mine on November 14, 1985. The purpose of this sampling effort was to

evaluate the extent of contamination that has occurred as a result of

past mining activities at the Rico-Argentine Mine. Sampling focused

on possible contamination of surface water.

The Rico-Argentine Mine is located north of Rico, Colorado and is

an inactive operation owned by the Anaconda Minerals Company.

Initially, the chief metal produced in the Rico District was silver.

There was a switch to pyrite for sulfuric acid production during the

1954 uranium boom and a sulfuric acid plant was built. Operations

consisted of a mill and tailings pond on Silver Creek and an acid

plant, cyanide heap leach, and settling ponds on the Dolores River.

There were two discharge points associated with the operation.

Discharge point 001 was the.discharge from the Blaine Tunnel on Silver

Creek. There is no longer discharge from 001 because it is redirected

underground to the St. Louis Tunnel where it drains into the St. Louis

Settling Pond System on the Dolores River. The outfall of the final

pond into the Dolores River is discharge point 002.

In April of 1984, Anaconda Minerals Company put into effect a

water treatment operation at the St. Louis Tunnel. The operation

consists of neutralization using slaked lime.



The city of Rico receives .its drinking water supply from Silver

Creek.above the major mining impacts. The water Is treated through

infiltration galleries and chlorinated. The site is discussed further

in FIT'S Site Visit Report and Sampling Plan (TDD R8-8408-17) and the

Sampling Activities Report (TDD R8-8411-02). The site location map Is

shown in Figure 1.

II. QUALITY ASSURANCE REVIEW v

All surface water samples were analyzed by Rocky Mountain

Analytical Laboratory (RHA) in Arvada, Colorado. The surface water

samples were analyzed for cyanide, sulfate and Task 1 and 2 metals

including both total and dissolved analyses. The review of

methodology and results was performed by John Graves and Lynn Roberts,

both of EiE FIT. The inorganic data produced by RMA were found

acceptable for use with one qualification. The holding time for

cyanide exceeded the contract requirement. The data will be presented

but footnoted as per the previous comment.

All sediment samples were analyzed by the Radian Corporation in

Austin, Texas. The sediment samples were analyzed for Task 1 and 2

metals. The review of methodology and results was performed by Lynn

Roberts, of E&E FIT. The data were found acceptable for use with

several qualifications. The holding time for mercury was exceeded by

2 months. The matrix spike recoveries for antimony, selenium,

thallium (recoveries were at OX) and beryllium, nickel, silver and tin

were not within the contract required recoveries. Finally, chromium

was detected in the blank at 7.0 mg/kg. The data will be presented

but footnoted as per the previous comments. See Appendix A for the

complete QC Summary Report.

III. ANALYTICAL RESULTS

•

Analytical results for the Rico-Argentine Mine sampling effort

have been tabulated below. The analyses of the total inorganic
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parameters and the dissolved Inorganic parameters in surface water are

presented 1n Table 1 and 2, respectively. The analyses of Inorganic

parameters 1n sediment are provided 1n Table 3. Water Quality

Standards for the Dolores River and Silver Creek are presented 1n

Tables 4 and 5, respectively. The National Interim Primary and

Secondary Drinking Water Standards and Criteria are provided 1n Table

6. Location of all samples are shown in Figure 2. £
"•.i*

IV. INTERPRETATION OF RESULTS \

Water samples from streams were compared with the drinking water

standards and criteria In Table 6. The standards are legally

enforceable, while criteria are recommended levels. Some elements

such as calcium, magnesium and potassium do not have criteria. It 1s

important to emphasize that these waters are apparently not used as

drinking water sources. The comparison is made as a measurement of

water quality degradation. In comparing drinking water standards to

samples, dissolved concentrations of surface water are used, the

drinking water standards are also reported in dissolved

concentrations.

There were no occurences of any standards being exceeded in

Silver Creek. Leachate samples RA-SW-4 and duplicate RA-SW-10 had

concentrations of beryllium, iron, manganese and zinc that exceeded

the criteria. Surface water sample RA-SW-3 had manganese

concentrations that exceeded its criteria. RA-SW-4 and RA-SW-10 had

sulfate concentrations that were 700,000 ug/1 greater than the

background surface water sample.

There were no occurrences of any standards being exceeded in the

Dolores River. Surface water sample RA-SW-6, RA-SW-7 and RA-SW-8 all

had concentrations of manganese that exceeded the criteria level.

Water samples from streams were also compared with water quality

standards for the Dolores River and Silver Creek. These standards are

not control regulations, but are data put out by the Colorado
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Department of Health (CDH). The CDH reports standards 1n total
concentration. In comparing standards to samples, total
concentrations of surface.water are used. On Silver Creek, RA-SW-4

and duplicate RA-SU-10 which are leachate samples from tailings

exceeded criteria for cadmium, copper, Iron, lead, manganese, silver,
zinc. There are no sulfate standards for Silver Creek. On the

Dolores River, no criteria were exceeded. There are no sulfate
standards for the Dolores River.

Sediment samples from Silver Creek and the Dolores River were

collected form each surface water sampling location. In Silver Creek,
concentrations of arsenic, cadmium, copper, Iron, lead, manganese and
zinc were detected 1n the downgradient samples (RA-SED-2, RA-SED-3,
RA-SED-9) In much higher quantities than the upgradient sample
(RA-SED-1). In the Dolores River, concentrations of arsenic, cadmium,

copper, iron, lead, manganese and zinc were detected in the downgra-
dient samples (RA-SED-7 and RA-SED-8) in much higher quantities than
the upgradient sample (RA-SED-5).

V. CONCLUSION

The surface water data from RMA were found acceptable for use
with one qualification. The holding time for cyanide was exceeded by
one month. The sediment data from Radian were found acceptable for
use with several qualifications. The holding time for mercury was

exceeded by two months, matrix spike recoveries for six compounds were
less than the acceptable limit and chromium was found in the blank.

When interpreting the surface water data from both Silver Creek

and the Dolores River, it seems that the only compound of high

concentration in downstream waters 1s manganese. The leachate from
the Silver Creek tailings ponds appears to be diluted in a short

distance.



The sediment data shows concentrations of netals that are clearly
greater than the upstream samples. It 1s apparent that the Details are
either precipitating from solutions or are being transported
clastically. A strong coorelation can be made between'netals found in
downstream samples and mining operations. An extensive sediment
sampling effort night be useful at this site.



The sediment data shows concentrations of metals that are clearly
greater than the upstream samples. It 1s apparent that the metals are
either precipitating from solutions or are being transported
elastlcally. A strong coorelatlon can be made between'metals found 1n
downstream samples and mining operations. An extensive sediment
sampling effort Might be useful at this site.



TABLE 1: TOTAL INORGANIC PARAMETERS DETECTED IN SILVER CREEK SURFACE WATER
( SAMPLES COLLECTED FROM RICO-ARGENTINE MINE IN RICO. COLORADO ON

NOVEMBER 14. 1985.
(concentrations 1n ug/1)'

SW-1 SW-2 SW-3 SW-4

ALUMINUM
ANTIMONY

ARSENIC

BARIUM

BERYLLIUM
CADMIUM
CALCIUM

CHROMIUM

COBAJLL

COPPER
CYANIDE^

« .

MAGNESIUM

MANGANESE
MERCURY

NICKEL

POTASSIUM
SELENIUM
SILVER

SODIUM
SULFATE
THALLIUM
TIN
VANADIUM

ZINC
pH0

ecC

ND(35)
54

ND(10)
a

112

ND(.6)
ND(5)
34.900

ND(4)

ND(6)
a

6.8
ND(.l)

a
44

ND(2)
a

3,690
a

5.7
ND(.l)

ND(7)

ND(1,200)
ND(5)
ND(5)

1,750*
8,000
ND(10)
ND(28)
ND(5)

a
17
6.60

240

58
ND(51)

ND(10)
a

111

ND(.6)
5.6

36,800

ND(4)

ND(6)
a

5.9
ND(.l)

126
ND(5)

a
4,160

37
ND(.l)

ND(7)

ND(1,200)
ND(5)
ND(5)

ND(720)
15,000
ND(10)
ND(28)
ND(5)

329
6.88

200

85
ND(51)

ND(10)
a

94

ND(.6)
ND(5)
52,800

N0(4)

ND(6)
a

6.2
ND(.l)

353
ND(5)

6,610

474
ND(.l)

ND(7)

ND(1,200)
ND(5)
ND(5)

ND(720)
64,000
ND(10)
ND(28)
ND(5)

65.1
7.30

290

1,220
ND(51)

3.68

a
20

1.8*
7.5

252,000

5.04

17'
a

15
ND(.l)

22,900
130

43,900

12,500
ND(.l)

a
19
a

2,580
ND(50)
ND(5)

2,500*
740,000
ND(10)
ND(28)
ND(5)

11,800
6.25

1,200

LDetected but less than CLP detection limits
'Holding tines Mere exceeded

c - pH reported as standard units, ec reported as umhos/on
ND (I) - not detected (detection l imi t )



TABLE 1 (cont.): TOTAL INORGANIC PARAMETERS DETECTED IN DOLORES RIVER
SURFACE WATER SAMPLES COLLECTED FROM RICO-ARGENTINE MINE

IN RICO, COLORADO ON NOVEMBER 14. 1985.
(concentrations in ug/1)

ALUMINUM
ANTIMONY
ARSENIC

BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT

COPPER
CYANIDEb

IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY«EL

SSIUM
SELENIUM
SILVER

SODIUM
SUL.FATE
THALLIUM
TIM
VANADIUM
ZINC
pHC
ecc

SW-5

ND(35)
ND(51)
ND(10)

a
61
ND(.6)

ND(5)
33,600
ND(4)
ND(6)

ND(5)
ND(.l)
138

ND(5)
5,340

17
ND(.l)

ND(7)
ND(1,200)

ND(5)
ND(5)

ND(720)
21,000
ND(10)
ND(28)
ND(5)

67
6.83

POO

SW-6
a

63
ND(51)
ND(10)

a
57
ND(.6)

ND(5)
39,900
ND(4)
ND(6)

a
8.7

ND(.l)
320

ND(5)
5,900
221
ND(.l)

ND(7)
ND(1,200)

ND(5)
ND(5)

ND(720)
44,000
ND(10)
NO (38)
ND(5)

61
6.77

200

SV-7
a

73
ND(51)
ND(10)

a
44
ND(.6)

ND(5)
92,000
ND(4)
ND(6)

a
6.2

ND(.l)
223

ND(5)
7,380
155
ND(.l)

ND(7)
ND(1,200)

ND(5
ND(5)

a
2,370

185,000
ND(10)
ND(28)
ND(5)

59
6.86

570

SW-8
a

37
ND(51)
ND(10)

a
58
ND(.6)

ND(5)
53,600
ND(4)
ND(6)

a
8.0

ND(.l)
199

ND(5)
6,720
141
ND(.l)

ND(7)
ND( 1,200)

ND(5)
ND(5)

ND(720)
72,000
ND(10)
ND(28)
ND(5)

74
6.74

400

a - Detected but less than CLP detection limits
b - Holding times were exceeded
c - pH reported as standard units, ec reported as umhos/cm
NO (*) - not detected (detection limit)



TABLE 1 (cont.): TOTAL INORGANIC PARAMETERS DETECTED IN SURFACE HATER
SAMPLES COLLECTED FROM RICO-ARGENTINE MINE
IN RICO, COLORADO ON NOVEMBER 14, 1985.

(concentrations 1n ug/1)

ALUMINUM
ANTIMONY
ARSENIC

BARIUM

BERYLLIUM
CADMIUM

CALCIUM
CHROMIUM

COBALT

COPPER
CYANIDEb

IRON

LEAD
MAGNESIUM
MANGANESE
MERCURY

NICKEL

POTASSIUM
SELENIUM

SILVER

SODIUM
SULFATE
THALLIUM
TIN

VANADIUM
ZINC
pHC
ecc

SH-9
ND(35)

79
ND(10)

SW-10
4,150

ND(51)
19

ND(12)

i.o
5.6

342
ND(4)

ND(6)

ND(.l)

128

NO(390)
N0(4)
ND(.l)

ND(7)

NO(1,200)
ND(5)

ND(5)

8.2

244,000
11

83
ND(.l)

66,200

1,140
43,400
14,400

ND(.l)

153

2,980a

ND(720)
ND(5,000)

ND(10)
ND(28) •

ND(5)
32

—
—

. 2,580
650,000
ND(10)
ND(28.)

6.7a
13,800 -

6.26
1,200

a - Detected but less than CLP detection limits
b - Holding tlaes Mere exceeded
c - pH reported ts standard units, ec reported as unhos/on
ND (*) - not detected (detection Unit)



TABLE 2: DISSOLVED INORGANIC PARAMETERS DETECTED IN SILVER CREEK
SURFACE WATER SAMPLES COLLECTED FROM RICO-ARGENTINE MINE

IN RICO, COLORADO ON NOVEMBER 14, 1985.
(concentrations 1n ug/1)

ALUMINUM
ANTIMONY
ARSENIC

BARlUh

BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM

COBALT
COPPER

IRON
LEAD

MAGNESIUM
MANGANESE

JCURY

NICKEL

POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM

TIN
VANADIUM

ZINC

SW-1
KD(35)
ND(51)
KD(3)

157'

W>(7)

SW-2
ND(35)
ND(51)
ND(3)

1601

SW-3
ND(35)
N0(51)
ND(3)

ND(7) ND(7)

ND
ND

SW-4
785

III]
54

ND(.6)
ND(5)

34.200
HD(4)

ND(6)
KD(5)

128

KD(2)

3,400a

ND(4)
ND(.l)

ND(.6)
ND(5)

35,900
ND(4)

ND(6)
ND(5)

49a

ND(2)

3,930a

38
ND(.l)

ND(.6)
ND(5)

52,700
ND(4)

ND(6)
ND(5)

ND(10)
ND(2)

6,470
454
ND(.l)

1.5~
ND(5)

231,000
ND(4)

a
14

ND(5)

16,500
ND(5)

40,100
11,200

ND(.l)

12'

ND(1,200)
ND(2)
ND(5)

ND(720)
ND(6)

ND(28)
KD(5)

ND(1,200)
ND(2)
N D ( 5 )

ND(720)
ND(6)

ND(28)
ND(5)

ND( 1,200)
ND(2)
ND(5)

ND(720)
ND(6)

ND(28)
ND(5)

2,440
ND(20)

H D ( 5 )
ND(720)

N D ( 6 )

35
ND(5)

14" 283 561 10,800

a - Detected but less than CLP detection limits
ND (#) - not detected (detection limit)



TABLE 2 (cont.): DISSOLVED INORGANIC PARAMETERS DETECTED IN DOLORES RIVER
SURFACE WATER SAMPLES COLLECTED FROM RICO-ARGENTINE MINE

IN RICO, COLORADO ON NOVEMBER 14, 1985.
(concentrations 1n ug/1)

ALUMINUM
ANTIMONY
ARSENIC

BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER

IRON
LEAD

MAGNESIUM

MANGANESE
MERCURY
IICKEL

POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM

TIN
VANADIUM
ZINC

SW-5
ND(35)
ND(51)
ND(10)

a
96
N0(.6)

ND(5)
29,300
N0(4)
ND(6)
ND(5)

a
45

ND(2)

SW-6
ND(35)
ND(51)
NO (10)

a
92
ND(.6)

ND(5)
35,000
ND(4)
ND(6)
ND(5)

a
89

ND(2)

SV-7
ND(35)
ND(51)
ND(10)

a
84
ND(.6)

ND{5)
. 82,100

ND(4)
NO 6)
ND(5)

a
24

ND(5)

SW-8
NO (35)
ND(51)
ND(10)

a
108
ND(.6)

ND(5)
55,600
ND(4)
ND(6)
ND(5)

a
40

ND(2)

4,590 5,060 6,540 6,850

10"
ND(.l)

ND(7)

NO (1,200)
ND(2)
ND(5)

ND(720)
ND(6)

ND(28)
ND(5)

29

188
ND(.l)

HD(7)

ND( 1,200)
ND(2)
ND(5)

ND(720)
ND(6)

ND(28)
ND(5)

30

134
ND(.l)

ND(7)

1,230*
ND(2)
ND(5)

ND(720)
ND(6)

3ia

ND(5)
47

140
ND(.l)

ND(7)

ND( 1,200)
ND(2)
N0(5)

ND(720)
ND(6)

ND(28)
ND(5)

90

a - Detected but less than CLP detection limits
b - Holding times were exceeded
c - pH reported as standard units, ec reported as umhos/on
ND (I) - not detected (detection limit)



(cont.): DISSOLVED INORGANIC PARAMETERS DETECTED IN SURFACE WATER
SAMPLES COLLECTED FROM RICO-ARGENTINE MINE

IN RICO. COLORADO ON NOVEMBER 14, 1985.
(concentrations 1n ug/1)

ALUMINUM
ANTIMONY
ARSENIC

BARIUM

BERYLLIUM
CADMIUh
CALCIUM
CHROMIUK

COBALT

COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY

NICKEL

POTASSIUM
SELENIUM
SILVER

SODIUM
THALLIUM
TIN
VANADIUM
ZINC

SW-9
ND(35)
ND{51)
ND(IO)

ND(.6)
ND(5

ND(330)
ND(4)

ND(6)

ND(5)*
ND(10)
ND(2)

ND(390)
ND(4)
ND(.l)

HD(7)

NO (1,200)
ND(2)
ND(5)

ND(720)
ND(6)
ND(28)
N0(5)

11

SW-10
. 830
ND(51)
ND(IO)

60

9.6
240,000
HD(4)

17a

ND(5)
17,200
ND(5)
41,500
11,600

ND(.l)

II3

2,540a

ND(20)
ND(5)

l,370a
ND(6J
ND(28)
ND(5)
11,100

a - Detected but less than CLP detection limits
NO (#} - not detected (detection limit)



TABLE 3: INORGANIC PARAMETERS DETECTED IN SILVER CREEK
SEDIMENT SAMPLES COLLECTED FROM RICO-ARGENTINE HIKE

IN RICO, COLORADO ON NOVEMBER 14, 1985.
(concentrations 1n ng/kg)

ALUM I HUH

ANTIMONY
ARSENIC
BARIUM
BERYLLIUM (b)

CADMIUM
CALCIUM
CHROMIUM (d)

COBALT

COPPER
IRON
LEAD
MAGNESIUM
MANGANESE

(c)
CKEL (a,b)

POTASSIUM (a)
SELENIUM (b)
SILVER (b)
SODIUM (a)
THALLIUM (b)
TIN (b)
VANADIUM
ZINC
PERCENT SOLIDS (X)

RA-SED-1
4,560

ab
20
9.0

102
ND(l.l)

a
1.3

3,810
12

a
7.7

a
9.4

8,120
19

2,910
504

a
13
7.2

1,160
ND(l.O)
ND(2.3)
1,010
ND(l.l)
ND(6.6)
19
62
87

RA-SED-2
10,600

b
ND(17)

21
117
ND(l.l)

3.1
11,600

14
a

6.6

75
22,300

545
9,710
1,650

ND(.2)
13
821
ND(4.9)
ND(2.2)
1,040
ND(l.l)
ND(8.3)

N0(22)
846
90

RA-SED-3
6,990

b
ND(18)

31
149
ND(1.2)

6.7
7,180

7.7

ND(8.9)

256
25,100
1,350
4,100
3,160

a
.11
4.2

1,130
ND(5.4)

5.8
1,260
ND(1.2)
ND(8.9)

ND(24)
2280
84

RA-SED-9
7,600

b -
45
26
157
ND(1.3)

9.9
6.380

17
a

11

224
23,000
1,300
4,100
2,550

a
' .12
11

1,620
ND(1..3)

8.4
1,330
ND(1.3)
ND(9.4)
25

1830
80

a - Detected but less than CLP detection limits
b - Spike recovery was less than acceptable limit.
c - Holding time was exceeded
d - Detected concentrations in the blank
ND (I) - not detected (detection limit)



TABLE 3 (cont.): INORGANIC PARAMETERS DETECTED IN DOLORES RIVER
SEDIMENT SAMPLES COLLECTED FROM RICO-ARGENTINE MINE

IN RICO, COLORADO ON NOVEMBER 14, 1985.
(concentrations 1n ivg/kg)

RA-SED-8
7,430

«ob

12

100
3.0

11
6,050

20

128
18,700

222
4,620
1,380

ND(.2)
14

1,510
ND( l . l )
ND(2.5)

1,200
ND(1.3)
ND(9 .4 )

32
716

80

RA-SED-5
ALUMINUM

ANTIMONY
ARSENIC

BARIUM
BERYLLIUM (b)
CADMIUM
CALCIUM

CHROMIUM (d)

COBALT

COPPER
IRON
LEAD
MAGNESIUM
MANGANESE

•MTRCURY (c)
NICKEL (a,b)
POTASSIUM (a)
SELENIUM (b)
SILVER (b)

SODIUM
THALLIUM (b)
TIN (b)
VANADIUM .
ZINC
PERCENT SOLIDS (X)

a - Detected but less

5,040
b

ND(16)
8.8

a
8.9

ND(l.l)
ND(2.2)

11,100
a

3.2

ND(8.3)
a

3.2
10,600

12
3,180
190

a
.10

2.3
843
ND(.99)
ND(2.2)

a
909
ND(l.l)
ND(8.3)

ND(22)
46
90

RA-SED-6 RA-SED-7
5,600

ab
25
9.8

111
ND(l.l)
N0(2.3)

15,900

5.0

ND(8.5)

12
11,900

14
4,200
350

ND(.2)
5.7

981
ND(l.O)
ND(2.3)

a
962
ND(l.l)
ND(8.5)

7.1
75
88

9,060
ab

23
12

115
ND(l.l)

2.5
7,900

16

13*

39
22,000

179
6,690
1,380

ND(.2)
16

1,370
ND(4.8)
ND(2.2)

1,230
ND(l.l)
ND(8.2)
24
568
91

than CLP detection limits
b - Spike recovery was less than
c - Holding time was exceeded

acceptable limit.

d - Detected concentrations in the blank
ND (I) - not detected (detection limit)



TABLE 4: WATER QUALITY STANDARDS FOR THE DOLORES RIVER
IN RICO. COLORADO

(concentration are 1n ug/1 unless otherwise noted)
(standards for metals are total unless otherwise noted)

ARSENIC 50
CADHIUH .4
CHROMIUM 100
COPPER 14
CYANIDE $1
IRON 1,000
LEAD 4
MANGANESE 1,000
MERCURY .05
NICKEL . 50
SELENIUM 20
SILVER .1
PH 6.5-9.02

1. Represents free concentrations
2. pH reported as standard units



TABLE 5: WATER QUALITY STANDARDS FOR THE SILVER CREEK
IN RICO, COLORADO

(concentrations are 1n ug/1 unless otherwise noted)
(standards for netals are total unless otherwise noted)

ARSENIC 50
CADHIUH 6
CHROMIUM 100
COPPER 20
CYANIDE 51
IRON 1,000
LEAD 16
MANGANESE 1,000
MERCURY .05
NICKEL 50
SELENIUM 20
SILVER .1
ZINC 1,400
pH 6.5-9.02

1. Represents free concentrations
2. pH reported as standard units



TABLE 6: NATIONAL INTERIM PRIMARY AND SECONDARY

DRINKING WATER STANDARDS AND CRITERIA

I. From: National Interim Primary Drinking Water Regulations, EPA •

570/9-76-003 (USEPA, 1976a).

Arsenic 50 ug/L

Barium 1000 ug/L
Cadmium 10 ug/L

Chromium 50 ug/L

Lead 50 ug/L

Mercury 2.0 ug/L

Selenium 50 ug/L

„ Silver 50 ug/L

II. From: U.S. EPA Water Quality Criteria, Federal Register 45

fc(231) (U.S. EPA, 1980).

Antimony 146 ug/L

Beryllium 0.037 ug/L

Copper 1000 ug/L

Nickel 13.4 ug/L

Thallium 13 ug/L

Zinc 5000 ug/L

III. From: U.S. EPA Quality Criteria for Water (1976b)

Iron 300 ug/L

Manganese 50 ug/L

IV. From: Drinking Water and Health, Safe Drinking Water Conmittee

(1980)

Aluminum 5000 ug/L
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FORMA

QC SUWARY REPORT
REGION VIII CONTRACT LAB DATA

Project I Q$ g^M-
Data
Date of Review

Contractor Laboratory Qr̂ JLrtiU
Hatrl:Case No. ^vSV? Halr1x_

Site <

Sample No.

070?
cn/o

Data are acceptable for use
( ) Data are acceptable for use with qualification noted above
( ) Data are preliminary - pending verification by contractor

laboratory
( ) Data are unacceptable

Following are our findings:
r>oz_

EtE Form 6/84-1



form A

Inorganic Data Completeness Checklist

•

Inorganic analysis data sheets

Instrument Detection l imits

Duplicate results

Spike results

f «
ICP interference check sample

Blank results

Raw data for cal ibrat ion standards

Raw data for b lanks
/
Jaw data for samples

law data for duplicates

[/ Raw data for spikes

/

•
•

I n i t i a l cal ibrat ion and cal ibra t ion ve r i f i ca t ion resu l t s

Cont inu ing cal ibrat ion ver i f ica t ion



Form B

All inora/nic standard's were within specified contract limits.
Yes (S No

Comments: "fl,, f(//».>. x->
I F\ctj 11 • CCir\ C*-*C

. j / _ /

O/l /̂

/•
All inora^nic detection limits met the contract requirements,
Yes */ No
Comments:

All matrix spike requirements were met.
Yes No
Comnents: -r\j

The interference check sample was run twice per eight hour shift. No
massive interferences were present.
Yes ^ No
Coujr.ents:



Form C

A blank/as run with every twenty samples or less per case.

Yes ^ No ._

How many elements were detected above the required detectionlimit?

How many elements were detected at greater than one half the amount

detected in any sample?:
•

Consents:

A duplicate sample was run with every twenty or fewer samples of a

similar matrix, or one per case, whichever is more frequent.
I/Yes L/ No

The RPD's/We tabulated.

Yes ^ No

Comments:

All holdJXg times were met.
Y e s L > N o

Consents:



f>o

KEQCK VIII ElMttK? OF BOA OALTIY ASSURANCE KEVHW

Oa«e »o._ ^55 7 7 Project Ko.

Bite

Contractor Laboratory

Data Reviewer Sj/ns _ tote of Reviev

Ssqple Matrix _

Sanple to.

( ) Data are acceptable for use .

( *0 Dbta are acceptable for use with qualification noted -Aeve-

( ) Data are preliroinary - pending action or verification

( ) Ebta are unacceptable

Action required by DPO?

»o f/ Yes _ Following items require action

Action required toy Project Officer (PO)7

Ib }/ Yes



^-J^CA

/ . J •/*JilJU*6*+£jL,** /£*>-r £y>cAg-
' II I /
./) j v.< i

JL ~7 •^Lu^ fi



Fora I

All inorganic iUndtrJs were within specified -contract limits.
Yes . ' Ho

*
All inorganic detection limits net the contract requirements.
Yes S No

Comments:

All natrix spike requirements were net.
Yes No

Connents:

The Interference check sample was run twice per eight hour shift. No
massive interferences were present.
Yes i/ No
Contents:



Fora C

A blink vis rim with ever/ twenty tuples or less per cise.
Yes /

How »*ny elements were detected above the required detect <onlinH7 /

How »any elements were detected at greater than one half the wount
delected In any sample?; \ .-- •

• •

Coonents:

A duplicate sample was run with every twenty or fewer samples of a
similar matrix, or one per case, whichever is more frequent.

No

The RPD's were tabulated.
Yes t/ No
ConBcnts:

All holding ti»es were »et.
Yes No
Conraents:



Tor* A
•' ; • ..tJ

Inorganic Data Completeness Checklist

»/ Inorganic analjrsis data sheets

Instrincnt Detection liuits

Duplicate results

Spike results

' 1CP interference check sample

** Blink results
•

Raw data for calibration standards

Raw data for blanks

Rzw data for samples

r Raw data for duplicates

^ Raw data for spikes
»

Init ial calibration and calibration verification results
MMVBHMM*

(s Continuing calibration verification



COnUiCV rcquutwc/uv.

Yd

All samples were extracted and analyzed within contract holding
times.. .
Yes _ No f

Conraents:

jLo*



CALIFORNIA
COLORADO
EPA ID# COD980717938

EPA REGION 8
Lake County

100 miles west at Denver

Site Description

The 130 year old California Gulch site is a mining area covering 16 1/2 square miles of a ~
watershed area that drains along California Gulch to the Arkansas River. Starting in 1859,
the area was mined extensively for gold, lead, silver, copper, zinc, and manganese.. California
Gulch collects runoff tbq* drains numerous abandoned mines and wastes from mining, milling,
and smelting. Miners buflt the Yak Tunnel to drain water from the mine works and to make
mineral exploration and development easier. This tunnel drains hundreds of miles of mine
workings in its 4-mfle underground course and discharges approximately 210 tons of various
heavy metals each year into California Gulch. Seventy-five known milh dumped Sailings into
5-6 miles of drainages and 6 impounded tailing* dumps surround the City of Leadvflle.
Seventeen smelters operated at various times around the City processing silver, lead, and
zinc. Heavy metal residues are present in much of the Cry. Contaminated runoff flows
through local town storm drains and city streets. The Arkansas River, which receives water
from the California Gulch, has been classified as a recreational resource, and is used heavily
for irrigation, livestock watering, public water supplies, and fisheries. Approximately 4,000
people live in nearby Leadvflle and Lake County.

Site Responsibility: This site is being addressed through
Federal and potentially responsible
parties' actions.

NPL LISTING HJSTORY
Proposed Date: 12/30/82

Final Date: 09/08/83

Threats and Contaminants

The primary contaminants of concern affecting surface water, sediments, and
groundwater are the heavy metals cadmium, copper, lead, arsenic, and zinc. The
water in several shallow groundwatcr wells in California Gulch and in some private
wells has been shown to exceed the EPA's drinking water standards for cadmium
and zinc. Arsenic, cadmium, and lead are present in waste pQes and soils. Adverse
effects on the fish population have been observed in the Arkansas River.
Contaminants have degraded vegetation in pastures downstream, and plant tissues
in some cases contained levels of metals toxic to livestock and wildlife. Water in
the main stem of California Gulch is unsafe to drink. Other potential threats to
the health of the resident population include direct contact with contaminants in
the soil.

Marcfi 1994



Cleanup Approach

This site is being addressed in six stages: immediate actions and long-term remedial phases
focusing on cleanup of the Yak Tunnci, mine waste rocic and tailings, smelters and slag,
residential areas, and groundwatcr and surface water.

Response Action Status

Immediate Actions: In 1986, EPA emergency response workers extended public
water supply system lines to residences wing private wcfls. In 1990, a potentially
responsible party improved the area storm water drainage system in east Leadvflle

to prevent contaminated surface water from coming into contact with residential areas.

Yak Tunnel Operable Unit In 1991, the EPA modified its 1988 remedy to treat
the flow of acid water from the Yak Tunnel and to prevent the uncontrolled
release of tunnel drainage to the environment. It features: (1) a surge pond to

capture tunnel drainage and dissipate the effect of surges from the tunnel on the California
Gulch and the Arkansas River, (2) a permanent system to treat the tunnel water before
discharging it; (3) installing a flow control bulkhead in the tunnel to stop the uncontrolled
discharge of mine drainage; (4) sealing shafts, drill holes, and fractured rock, and diverting
surface water to reduce the amount of water entering the tunnel; (5) establishing a surface

) water and groundwatcr monitoring system; and (6) preparing a contingency plan. Under
direction, the parties potentially responsible for site contamination are designing the

remedies and conducting the cleanup. The parties finished building the surge pond and filter
unit in 1989 and completed the permanent treatment.plant in 1992. Remaining Yak Tunnel
activities arc scheduled for completion by the end of 1994.

Groundwater and Surface Water The EPA began an investigation in 1987 of
materials contributing to contamination of the site. Fullscalc studies of surface
water and ̂ groundwater began in 1991 including surface water sampling, stream-

bed sampling, and tenacity testing of the California Gulch, adjacent drainages, and the
Arkansas River. Installation of 56 additional monitoring wells and piezometers has been
done as pan of a larger groundwater study.

Mine Waste Rock and Tailings: The potentially responsible parties began an
investigation of the primary waste sources in 1991. The investigation is exploring
the extent of lead and zinc contamination contained in the mine waste rock and

fluvial and impounded failing^ Runoff from these sources drains into surface and
groundwater. The investigations and a screening feasibility study were completed in 1993, at
which time analysis of alternatives for cleanup will proceed.

Smefters and Slag: In 1991, the potentially responsible parties began
investigations to determine the possibility and nature and extent of heavy metal
releases from smelters and slag. Once the investigation is completed, expected in

1993, alternative cleanup options for final remedy selection will be identified.
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Residential Areas: In 1991, EPA released'a Preliminary Human Health Risk
Assessment for the Site. The EPA and the potentially responsible parties are
undertaking intensive studies of the concentration of lead, cadmium and arsenic

in residential sofls and household dust. These and other studies will be used to define the
nature and extent of contamination and resulting risk in this area of the site, as well as the
best alternatives for cleanup.

Environmental Progress
Extending the public water supply has provided safe drinking water for affected area
residents. The surge pond retaining [this unit has been taken out of service since: the
treatment plant replaced its function] sediment and supended solids in the surface waterflow
in California Gulch has been operational since 1989; operation of the Yak Tunnel treatment
facility in 1992 has improved water quality significantly in California Gulch and the Upper
Arkansas River. Metal sludges resulting from treatment plan operations arc being shipped
off-site for recycling at the PRP's East Helena Smelter. This resource recovery initiative
eliminates the need for sludge disposal in landfill* and prevents additional pollution at the
smelter through substitution of metal fluxing agents.

Site Repository

Lake County Public Library, 1115 Harrison Avenue, Leadvflle, CO 80461
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CLEAR CREE
CENTRAL Cl
COLORADO
EPA !D# COD980717557

EPA REGION 8
CONGRESSIONAL DIST. 02

Clear Creek and Gilpin Counties . -
30 miles west of Denver

Other Nameo: ~ •
Argo Tunn*J •• •"•""

Big Five Tunnel *
Burlelgh TunneJ

Central City Mining District ~
Gregory Incline
National Tunnel

Quvtz Hill Tunnd
Chase Gulch

Gregory Gulch
Golden Gilpin Mill

Boodle Mill - - -
Clay County Tailings

North Clear Creek Tailings
Black Eagle Tailings

UtUe Bear Creek Tailings
McClelland Tailings

Site Description

The Qcar Creek/Central Qty Superfund site is located approximately 30 miles west of
Denver, Colorado. The site boundary has not been narrowly defined because of the nature
of the contamination. Extensive historical mining activity at the site took place on a large
number of 5T"«n mining claim*. In general, this resulted in the disposal of mine waste rock
and tailing* piles, which are distributed over a very large area. Additionally, numerous mine
tunnels, which were constructed for ore haulage and mine water drainage, are found in the
area. Consequently, the investigations at the site have involved identification and
prioritization of contamination within the approximately 400 square mile drainage basin for
Qcar Creek.

Clear Creek has three major tributaries - South, West, and North Clear Creek - as well as
numerous smafler tributaries. Designated uses of Clear Creek include agriculture, recreation,
and drinking. Recreational uses in Qcar Creek include fishing, kayaking, rafting, and tubing.
Gear Creek and its tributaries are used in whole or in part as a drinking water source by
several municipalities including Georgetown, Idaho Springs, Black Hawk, Golden,
Westminster, Thornton, and Arvada.

The Clear Creek drainage basin is located in Qcar Creek and Gilpin Counties. The 1988
population estimates show 2,649 residents in Gilpin County and 7,379 residents in Qear
Creek County. More densely populated areas include the towns of Silver Plume,
Georgetown, Empire, and Idaho Springs in Qear Creek County, and Central City and Black
Hawk in Gilpin County. In addition, a large number of the residents of both Counties live in
smaller communities, or are dispersed throughout the Counties and live on small acreage.

CENTRAL CTTY. (XEAR CHEEK March 1994



Land uses in Clear Creek and GQpin Counties include tourism, commerce, recreation, and to
a limited extent, ranching and agriculture. Areas of both Counties were extensively rained in
the past because of the abundance of precious and base metals. Active mines arc still -^
present at some locations in the Counties, In October 1991, limited stakes gaming was «*-•'
pcrmitted in the towns of Black Hawk and Central Cry. This new industry is changing the--,
land use and population density in these areas. • '• •"••' "«*•'

_to _ f..flj_ . - . . . . , . ^ ,.u -*. NPL LISTING HISTORY-/Site Responsibility: Thn ate ts being addressed through
Federal and State actions.

Proposed Date: 07/23/82
Final Date: 09/08/83

Threats and Contaminants

Soils, including tailings and waste rock, contain heavy metals such as arsenic,
cadmium, chromium, copper, and lead. Children may be at risk from playing on
these contaminated areas. Ground water and surface waters also contain heavy
metals. People can become exposed by drinking contaminated ground water from
private wells in the shallow and deep aquifers. The aquatic environment has been
and continues to be severely affected by the elevated levels of metals in Clear
Creek and its tributaries.

Cleanup Approach

The site is being addressed in four stages: immediate actions and three long-term remedial
phases directed at cleanup of both mine surface water discharges and tailings and waste rock
piles.

Response Action Status

Immediate Actions: In 1987, the EPA constructed a new retaining 'wall to
support the waste rock and tailings known as the Gregory Incline mine dump.
The EPA decreased the slope of the waste pile and replaced the retaining wall to

prevent it from collapsing into North dear Creek. The EPA surveyed local households to
determine whether residents were using contaminated water from their private wells. Of the
wells tested, only one showed significant levels of contamination from cadmium. The EPA
provided the residents with bottled water as an interim measure until their home could be
connected to the Idaho Springs municipal water supply. Additionally, EPA connected four -
other nearby residences to the city water supply; these wells were at risk from future
contamination because they drew water from the same aquifer. The Colorado Department
of Health conducted a second survey in 1989, and two new problem wells were idcntiGcd.
These wOl be addressed by future actions.
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In. 1991, EPA removed mercury contamination from an abandoned trailer in Idaho Springs.
The mercury was likely left over from a mine assay laboratory operated inside the trailer.

^ i • ' ~
As mentioned above, limited stakes gaming was legalized in Central City and Black Hawk in
1991. EPA has successfully negotiated five administrative orders on consent with gaming .r^^
developers. The orders require the developers to clean-up their property prior to the ; -.r̂ ; ^.
construction of casinos or casino support facilities. Several other consent orders with „ _-.::: .
developers arc anticipated, resulting in site clean-up of areas that would otherwise have to be
cleaned up at government expense. •

Mine Discharge Treatment of Surface Water Contaminants: The EPA and
the State plan to construct a wetland passive treatment system to treat the mine
tunnel discharge from the Burleigh mine tunnel before it reaches dear Creek.

Colorado Department of Health already has constructed a pQot-treatment system here to
determine the ability of passive treatment to meet water quality standards. Results have
been promising. An active treatment system using chemical precipitation will be constructed
to treat the Argo mine tunnel discharge. These systems will be designed to reduce the
mobility, of dissolved and suspended metals in the mine drainages, .decrease the acidity of the
mine drainages, and meet water quality standards. -The State and the EPA will in the future
consider treating other mine tunnel discharges in the area.

Tailings/Waste Rock Remediation: Tailings and waste rock piles at the Argo,
Gregory Incline, Big Five, Quartz Hfll, and National wQl be graded to stable

configuration and diversion ditches will be added to the upslope side of the piles to provide
drainage control The tailings stabilization was completed at the Argo and the Gregory in
1991 and the majority of the Gregory Incline tails were removed by a casino developer in
1994. Tailing* stabilization is being designed for the Big Five, the Quartz Hill, and National
areas. Design of capping and/or erosion control measures will soon begin for nearly 20 other
tailings and waste rock piles. The EPA, the State, and local officials are evaluating
institutional measures as a means to control threats that future development on the tailings
and waste rock piles could pose to people or the environment.

Ground Water The Colorado Department of Health will soon begin seeking
volunteers for private ground water well testing. This will be the third such

solicitation. Owners of wells contaminated with metals resulting from mining activities will be
eligible to receive bottled water or wfll be connected to a public water supply system.

Site Facts: The Colorado Department of Health is the lead agency for all activities except
enforcement-related activities.
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Environmental Progress

Numerous removal actions have prevented the further spread of contamination from tailings
and waste rock, piles into North Clear Creek. The EPA provided affected residences^with 'j.
bottled water prior to hooking them up to the municipal water supply. Remedies have "been ;
chosen Tor the'treatment of the acidic water and the design of thov; systems is underway.'0""

Remedial Action has been completed at the McQcfland tailings pile near Dumont, Colorado.
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EAGLE MINE
COLORADO
EPAID#COD081961518

EPA REGION 8
Eagle County

8 miles west of Vail

Other Namea;
New Jersey Zinc, Inc.

Gllman

Site Description

The Eagle Mine site includes the Eagle Mine workings, Che town of Oilman, the mine tailings
pond areas, Rex Flats, Rock Creek Canyon, and waste rock and roaster piles. This site
encompasses an area of approximately 5 to 7 miles along the Eagle River. Over the last 100
yean, zinc miners deposited about 10 million tons of mine wastes and null tailing* along the
Eagle River. The mining conditions and wastes formed acid, which leached toxic metals into
surrounding surface water and groundwater. Five major sources of contamination have been
identified at the site: (1) ponds containing tailings over a total of 107 acres; (2) roaster piles,
five of which are found at this site; (3) a 25-acrc pipeline corridor that extends from Rex
Flats t6 the new tailings pond; (4) twelve major waste rock piles that cover about 93 acres;
and (5) seepage from the flooded mine. The closest residence to the Eagle, Mine site is
approximately 1,000 feet to the northwest. Minturn, the closest population center, has 1,500
people, and its filter ponds and municipal wells lie 2,000 feet to the northwest of the mine
tailings and across Cross Creek. Minturn draws its public water supply both from area wells
and from Cross Creek. A middle school is located only 400 yards from the largest tailings
pfle.

Site Responsibility: This site is being through
Federal, State, and potentially
responsible parties' actions.

NPL USTING HISTORY
Proposed Date: 10/15/84

Final Date: 06/10/86

Threats and Contaminants

\m
Sofl, surface water, and groundwater below the tailings piles and the now-flooded
mine contain various heavy metals including arsenic, cadmium, chromium, copper,
lead, and zinc. Fish populations have declined in the reaches of the river next to
mine waste areas. Water from two town wells located near the site could be
threatened. Wind-blown particulatcs from the tailings pile are of concern because
of the proximity of a middle school One wetland area, Maloit Park, located
adjacent to the New Tailings Pile, has been affected by surface water and
groundwater flowing from the pflc and from mass wastage off the pOe.
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Cleanup Approach

This site is being addressed in three stages: initial and emergency actions and two long-term
remedial phases focusing on cleanup of the entire site and the soils. . :

Response Action Status

Initial and Emergency Actions: Between 1976 and 1979, the mine owners .."":
undertook early cleanup activities such as treating mine water, revcgetating small
test plots located in the Rex Flats and old tailings pond areas, and building " .::•".

surface water diversion ditches along the old and new tailings ponds. Workers removed
about half the tailings deposited on Rex Rats and built a surface runoff ditch. They also
built a seepage collection pond and a sump and liming facility between the old tailings pond
and the Eagle River. When the mine was abandoned in approximately 1983 and the pumps JI
were turned off, the mine began to flood. Transformers containing porychlotinated biphenyls.
(PGBs), located in the mine shaft, posed a threat if flooded. EPA emergency workers
removed the transformers from the shaft, secured and stored them on site as usable products,
and supplied the electricity needed to run the pump and water treatment systems while the .
salvage operations were underway. They also constructed dikes in the mine to divert water
from the upper mine areas and to prevent its release.

Entire Site: In 1988, the State selected a remedy for- cleaning up the sources of
pollution at the site featuring: plugging the mine portals; removing the roaster
piles, Rex Flats tailings, and tailings pOe and consolidating them in the "new"

'tailings pile; capping the new pile and pumping groundwater; and monitoring the Eagle River.
The State and a potentially responsible party reached an agreement on performance of a
long-term cleanup action. To prevent discharge of contaminated water to the river from the
mine, the former owners constructed five concrete bulkheads in mine openings. Under State
monitoring, the former mine owners plugged the mine and reworked many millions of cubic
yards of mine tailings. They have consolidated approximately 95 percent of the wastes from
the roaster piles, Rex Flats, and the old tailings pile into the new tailings pQc. In early 1990,
however, it became apparent that problems had developed with the ongoing cleanup. Mine
seepage, a failed groundwater pump-back system, and run-off from various tailings areas were
putting a large quantity of metals into the Eagle River. In 1990, the State and the potentially
responsible party agreed to place a water treatment plant on site and to collect and treat
visible mine seepage and consolidated pile groundwater.

In the fall of 1992, EPA decided to be more involved in solving problems at the
site. EPA evaluated additional clean up measures and issued a Record of
Decision in March 1993. These measures included further collection of Eagle
Mine seeps, accelerated revegctation, and additional monitoring. EPA also

lowered the clean up standards for the Eagle Mine.
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Soils: In late 1992, an investigation was to begin to explore the nature and
extent of contaminated soils at the Eagle Mine site. The study is was completed
in late 1993. Sofl metals levels were found to be of no concern in Minturn and

the Middle School area. Levels are elevated on the Maloit Park wetlands and in Oilman.
These problems arc being addressed.

Environmental Progress

The EPA has taken emergency actions at the Eagle Mine site to remove the PCB-laden
transformers and to construct dikes to prevent the further spread of contamination. To date,
most of the tailing^ and roaster pflc material has been consolidated at the new tailings pile,
which is 60 percent capped. A groundwatcr extraction system is operational, and the mine is
plugged -and nearly completely flooded. However, water drainage treatment and monitoring
river impacts wfll continue while long-term cleanup actions and additional site investigations
are underway in order to protect the Eagle River from contaminated runoff from the site.

Site Repository
Town aerie's Office, Minturn Town Hall, 302 Pine Street, Minturn, CO 81645
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LINCOLN P/
COLORADO
EPA ID# COD042167858

mmmmmm&&$*
EPA REGION 8

Fremont County
Canon City

Other Names:
Uranium Mill

Cotter Corporation

Site Description

Beginning in 1958, the Cotter Corporation operated a uranium mill approximately 1 1/2 miles
from the community of Lincoln-Park. MO! operations caused the release of radionuclides and
heavy metals into the environment. Contaminants migrated through the groundwater to
Lincoln Park prior to the construction of a dam on Sand Creek. Drinking water wells in the
impacted area have been abandoned and residents have stopped using groundwater for
domestic purposes. These homes have been connected to the Canon City water supply;
however, some individuals in Lincoln Park are still using groundwater for irrigation purposes.
The Lincoln Park area has approximately 3,500 residents.

Site Responsibility: This site is being addressed through
Federal, State, and potentially
responsible parties' actions.

NPL UST1NG HISTORY
Proposed Date: 09/08/83

Final Date: 09/21/84

Threats and Contaminants

Groundwater underlying the mill area and the community of Lincoln Park has been
shown to be contaminated with uranium, molybdeum, and other radionuclides.
Soils in the mill area also are contaminated with similar uranium products.
Drinking or otherwise coming into contact with contaminated well water may cause
adverse health effects. Wind-blown contaminants and migration of contaminants
through surface streams also pose potential threats.

Cleanup Approach

This site is being addressed in a single long-term remedial phase focusing on cleanup of the
entire site.
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Action Status

Entire Site: In 1988, the State selected a remedy to clean up the site by: . ^'
connecting area residences to an alternate water supply, pumping and treating the -
groundwatcr above the darn on Sand Creek to remove the contaminants; flushing

the contaminants out of the water below the dam; rcvcgetating the site; implementing air
quality controls; and stopping off-site groundwater migration. Area residences have been
furnished with safe drinking water. A pilot groundwater treatment system has been installed.
Soil, vegetation, and sediment sampling is continuing. To date, the Cotter Corporation has
contained the contaminants from the uranium mfll using a groundwater cut-off barrier and by
pumping the water back into holding ponds. The company is designing the technical
specifications for the remedy. Most of the design phase is scheduled to be completed in
1994. A risk study of the site was completed in 1992 to determine the effectiveness of
selected cleanup remedies.

Site Facts: In 1988, the State and the Cotter Corporation signed a Consent Decree, under
which the Cotter Corporation agreed to implement a Remedial Action Plan to clean up the
contamination at the site. In addition, in 1988, a Memorandum of Understanding was signed
between EPA and the State, giving the State a lead role in overseeing clean-up of the site.

Environmental Progress

Residences near the Lincoln Park site have been furnished with safe drinking water. A pilot
groundwater treatment system has been installed and containment measures have been taken
at the site to prevent uranium-contaminated groundwater from migrating off the mill site.
Currently, the design for the cleanup remedies that will restore the site to environmentally
safe levels is underway.

Site Repository

Canon City Library, 516 Macon Avenue, Canon City, CO 81212
Colorado State Attorney General's OfGcc
EPA Supcrfund Records Center
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SMELTERTOWN
COLORADO
EPA ID# 000983769738^

a EPA REGION 8
Chaflee County

Near Saflda

Site Description

The Smeltcrtown site is located in a rural area northwest of Salida, Colorado on the eastern
bank of the Arkansas River. The Site encompasses an area of 120 areas and has been
impacted by three different industrial activities, smelting, woodtrcating, and zinc sulfate

A lead/zinc smelter was operated from the turn of the century until about 1920 on the Site.
During this period, hot slag was dumped along the banks of the Arkansas River. The slag
stifl lines the eastern bank of the river. Contaminated soils and slag associated with the
smelter operations contain elevated levels of arsenic, cadmium, copper, lead, manganese, and
zinc. The smelter smokestack has been placed on the National Register of Historic Places.

Beginning in 1925, wood treatment occurred at this site. Railroad ties and other lumber
products were treated with creosote and possible pentachlorophenoL These chemicals were
allowed to drip on the ground after the lumber was treated. Creosote contaminated soils
were removed from the site in 1986 and 1992.

The CoZinCo facility presently manufactures a zinc sulfate monohydrate by treating
galvanizing wastes with sulfuric acid. Localized areas of contamination include several drum
pOes, sludge disposal and storage areas, and two wastewater lagoons. These sources of
contamination are being addressed under a RCRA corrective action Order issued by the
State of Colorado.

Site Responsibility: This site is being addressed through
Federal actions.

NPL UST1NG HISTORY
Proposed Date: 02AJ7/92

Threats and Contaminants
Confirmed site contaminants include: zinc, lead, aluminum, nickel, chromium,
arsenic, creosote, and pentachlorophenoL
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*bleanup Approach

This site is being addressed in one long-term remedial phase focusing on cleanup of the
entire site.

Response Action Status

Entire Site: An investigation was completed in February 1994 to characterize site
contaminant sources that might pose an immediate human health threat.

Environmental Progress

Several short-term actions have taken place on the site. Investigations to identify anal
cleanup remedies are planned to be completed in 1994. Final cleanup to begin in 1995.

Site Repository

'Town of Salida Public Library

initial Actions: In 1993, several houses were provided bottled water in response to
residential weHs contaminated with zinc. Soils contaminated with lead and creosote were
removed from several residences,

Smeften The EPA is investigating contamination derived from the historic smelter
operations. This investigation is scheduled to be completed in August 1994. Clean up is
planned to begin in 1995.

Wood Treating: Beazcr East, Inc, has begun a study to investigate the extent of
'Contamination from the historic wood treating operations. The investigation is scheduled to
be completed in 1994. Clean-up is planned to begin in 1995.
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SMUGGLER
MOUNTAIN
COLORADO
EPA ID# COD980806277

EPA REGION 8
NGRESSIONAL DIST. 03

Pitkin County
trie nortMeast comer of trie City at

Aspen

Site Description

The 116-acre Smuggler Mountain site is an inactive silver and lead mining site that was in
operation from 1879 to 1918. Waste rock and mine tailings from mill* and mines in the area
have been deposited between the Roaring Fork River and the steep slope that forms the

western side of Smuggler Maintain. Most of the mines are abandoned, but limited mineral
exploration activities are stiD conducted on-site, Tailings and mine wastes were mixed with
native sofl, and spread a crossed the site. The total volume of mine waste material has been
estimated at 1,300,000 cubic yards. In many cases, development in the Aspen area has taken
place directly over waste piles, or mine waste has been dozed into mounds that remain as
benns of contaminated sofl. Contaminated soil has also been used as Gil material in some
areas. The site is situated in a residential area in the northeastern portion of the City of
Aspen. The City has a year-round population of approximately 4,500, as well as substantial
seasonal visitors. The Gey. of Aspen obtains its drinking water from the Roaring Fork River,
approximately 1,000 feet downstream from the site.

Site Responsibility: The site b being deaned up through a
combination of Federal, State and
potentially responsible parties' actions.

NPL LJST1NG HISTORY
Proposed Date: 10/15/84

Final Date: 06/01/86

Threats and Contaminants

Soil is contaminated with heavy metals including lead, cadmium, and arsenic. The
potential health threats to area residents include accidentally ingesting
contaminated surface soils or eating vegetables grown in contaminated soils. The
Roaring Fork River is not contaminated by the site, and thus is not considered a
potential health risk to the residents of Aspen.
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Cleanup Approach

This site is being addressed in three stager, immediate actions and two long-terra remedial •
phases focusing on cleanup of the residential areas and cleanup of the mine area. ... „

Response Action Status

Immediate Actions: In 1985, a party potentially responsible for site • ., • •
contamination installed fencing around portions of the site and posted warning
signs, as directed by the EPA. In 1990, EPA excavated, rccontourcd, and capped

contaminated soQ on two residential properties as a demonstration project.

Residential Areas: The remedy selected by EPA in an ESD issued in 19S3 was
based on the recommendations of the Technical Advisory Committee, and , .
includes: (1) Capping and rcvegetation of the highly contaminated berm area.

Common-use areas of exposed mine waste, including the Mollic Gibson Park, will also be
covered, rcvegetated and monitored; (2) Implementation of a blood lead surveillance program
for young children by the Pitkin County Health Department; (3) Vegetable gardens will be
planted in at least 12 inches of dean soil; (4) The Aspen/Pitkin- Environmental Health
Department wfll evaluate site construction projects or land use changes to determine whether
they present a threat of soQ exposure to young children; and (5) EPA will make a final
determination regarding remediation of residential sods based on EPA's review of lead
speciation studies that have been completed, on-going biovavaflabflity studies, and review of
the Pitkin County Health Department's blood lead and dust monitoring program.

Mine Area: EPA is currently conducting an environmental engineering/cost
evaluation to examine alternatives for addressing contamination in the mine area.

Sfte Facts: In 1985, the EPA issued three Administrative Orders to the potentially
responsible parties. The orders required the property owners to notify the EPA of any plans
to move soils or mining wastes on the site, investigate site contamination, recommend
alternatives for final cleanup, and provide for the fencing and, securing of a portion of the site
to prevent public access. s

Environmental Progress

Initial actions such as fencing portions of the site and excavating, removing, and capping
contaminated soil in other areas have reduced the threat of direct contact with contaminants.

The Region is currently negotiating settlements with the PRPs named in the cost-recovery
case. The Region is proceeding to conduct additional technical studies on the bioavailability
of the mine wastes to demonstrate the potential risk based on site specific characteristics.
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SUMMITVILLE-IVn
COLORADO
EPA ID# COD98377843:

Site Description

EPA REGION 8
Rio Grande County

Dei Nona

The Summitville mine site is located in the San Juan Mountains of Colorado. The site,
which coven 1,400 acres, is extremely remote at an elevation of over 11,000 feet above sea
level and is usually accessible by vehicle only during the summer months. Mining operations
began at the site in the late 1800s. In 1986, the most recent operator, Summitville
Consolidated Mining Corp. Inc. (SCMQ) began pit mining and gold recovery operations
through cyanide heap leaching. SCMQ originally designed the mining operation as a
non-discharging wastewater facility. However, problems with discharges eventually compelled
SCMQ to obtain a National Pollutant Discharge Elimination System (NPDES) permit from
the State to operate a wastewater treatment plant. Throughout operations, several releases
of water contaminated with cyanide and metals have occurred. The^State has issued Notices
of Violation to SCMQ for the unpermittcd releases of contaminated water.

Site Responsibility: The site b being addressed through
Federal and State actions.

NPL LISTING HISTORY
Proposed Date: 05/10/93

Threats and Contaminants

Several releases of water contaminated with cyanide and metals at the site have
been documented. In the past, fish lolls have been reported from Wightman Fork
to the Terrace Reservoir, approximately 20 miles downstream from the site.

Cleanup Approach : :

This site is being addressed in two stages: initial actions and a long-term remedial phase
focusing on the cleanup of the entire site.
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Response Action Status

Initial Actions: The EPA currently is maintaining the site to ensure that 150
million gallons of contaminated water is not released into Wightman Forl^. a "._.._
tributary to the Alamosa River. • '. • ' -

Two additional removal actions were initiated in September 1993. The adit system which
drains water from the historic underground mine workings b being plugged. This action is • f-
expected to flood the mine workings and reduce production of the acidic, metals
contaminated water. This action is scheduled for completion in spring 1994.

Working on placing the Cropsy Waste Pflc into the mine-pits continued through the winter of
1993. This first phase of moving several of the waste piles on-site was completed on
February 11, 1994. Phase n b scheduled to begin during the 1994 construction season and
completion of the enter "Cropsy" action is expected to effectively eliminate 70 million gallons
of water from entering the Reynolds Adit system.' This will further reduce the volume of
contaminants generated from the Site.

Entire Site: The EPA has to initiated studies to investigate the nature and
extent of contamination.

Site Facts: The State of Colorado has issued several Notices of Violation to SCMCL In
1992 SCMCI declared bankruptcy. As a result, the EPA is maintaining the site using
Superfund emergency funds.

Environmental Progress

The EPA is maintaining the site to ensure that no accidental releases of contaminated water
occur while investigations to determine the nature and extent of site contamination are being
planned.

Site Repository

Marcn 1994 SUMMfTVlLLE MINE



Walsh Environmental Scientists and Engineers, Inc.

PRIVILEGED AND CONFIDENTIAL

APPENDIX I

QUALIFICATIONS OF CORPORATION AND PREPARERS
OF PHASE I ENVIRONMENTAL SITE ASSESSMENT (ESA)

1897-010. APP 3/14/95



James P. Walsh Chief Executive Officer

M.S., Geology, University of Colorado, Boulder, 1973
B.A., Geology, University of Colorado, Boulder, 1971
C.P.S.S., Certified Professional Soil Scientist
P.O., Professional Geologist

Experience Mr. Walsh has 21 years of professional experience as a multi-disci-
plinary project manager, environmental geologist, and soil scientist.
He is the Chief Executive Officer of Walsh Environmental Scientists
and Engineers, Inc., which he founded in 1979. He has served as a
consultant to the Office of Technology Assessment - Congress of the
United States.

His areas-of technical expertise include soil morphology, genesis,
classification and mapping, reclamation of disturbed lands, physical
and chemical characterization of contaminated soils, hazardous waste
site investigations, wind and water erosion, age-dating of geologic and
pedologic features, and wetland delineation and reclamation.

Mr. Walsh has participated in many aspects of the environmental regu-
latory process including project feasibility/environmental fatal flaw
studies, project planning and design, safety analysis, project siting
studies, the EA/EIS process, public meetings, the RCRA and CER-
CLA process, and litigation support. In the latter he has been deposed
and served as an expert witness, he has experience conducting liti-
gation support research and advising council on technical matters in
both civil and criminal cases for both the plaintiff and for the defense.

Geology/
Soil Science

Mr. Walsh is presently conducting soil investigations at several major
hazardous waste or mining waste sites including the Rocky Mountain
Arsenal; the Globe Smelter site; the California Gulch CERCLA site
at Leadville, Colorado; the Anaconda/Butte/Silver Bow Creek CER-
CLA site in Montana; and the Canon City, Colorado site. Mr. Walsh
has many years of field experience in soil mapping in highly con-
taminated and dangerous areas including experience under Level B
(supplied air) situations. He is conducting pilot studies to evaluate the
feasibility of restoration of tropical rain forests on drastically disturbed
lands and remediation of soil contamination in the Amazon Basin.
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John Murray Ph.D., Principal Engineer

Ph.D., Geophysical Engineering, Co. School of Mines, 1974
M.S., Geophysics, Michigan Technological University, 1970
B.S., Geology, Michigan Technological University, 1968
C.H.M.M., Certified Hazardous Materials Manager
R.E.P., Registered Environmental Professional
R.E.A., Registered Environmental Assessor
R.G., Registered Geologist

Experience Dr. Murray has 20 years of experience in engineering, regulatory com-
pliance, and earth science investigations. His expertise includes environ-
mental permitting, air quality assessments, environmental site assessments,
feasibility studies, and site mitigation/remediation. He has served as project
manager at numerous site assessments including petroleum contaminated
sites, abandoned landfill assessments, and hazardous waste site investigations.
His responsibilities have included project design, site health and safety
programs, field site management, and project reporting. His technical
experience includes GPR, seismic, electromagnetic, electrical, magnetic, and
gravity surveys. He has designed and supervised the drilling of numerous
wells throughout the western U.S. and has performed extensive downhole
geophysical studies. Dr. Murray conducted drilling and sampling programs
on the Rocky Mountain Arsenal to locate and delineate old pesticide and
army-agent disposal areas.

As manager of the Environmental Audit/Industrial Hygiene Division, Dr.
Murray has managed or conducted over 50 initial site assessments, more than
30 preliminary or detailing site assessments, and several remediation projects
at industrial and manufacturing facilities, uncontrolled landfills and vacant
lands, some with complex former land usage issues. He has conducted
several regulatory compliance audits involving RCRA, CERCLA, CWA,
SDWA, and OSHA regulations as well as state and local agency
requirements.

Environmental
Science and
Industrial Hygiene

Dr. Murray was co-founder of the Environmental Science and Technology
Program at Front Range Community College and is currently an adjunct
professor. He developed the curriculum for OSHA compliance training,
environmental laws and policies, and environmental engineering courses.
Dr. Murray served as the Corporate Health and Safety Officer for WALSH
and developed company procedures for the development and implementation
of project health and safety plans.

1897-010.APP 3/14/95



Deb Anderson Audit and Compliance Manager, Environmental
Scientist

B.S., Microbiology, University of Wyoming, 1979
Registered Environmental Manager (REM) 1994

Experience Ms. Anderson has 14 years of professional experience in environ-
mental science including environmental auditing, permitting, and
regulatory compliance. As Audit and Compliance Manager, Ms.
Anderson prepares permit applications, conducts compliance audits,
and manages site assessments for a variety of clients. Her recent
experience includes conducting an extensive site assessment and
regulatory compliance review on several thousand acres of land
proposed for development, preparing a regulatory compliance audit for
a governmental agency's transportation activities, and completing a
hazardous waste characterization and disposal project for a former
pesticide and fertilizer sales facility.

Regulatory
Compliance

Ms. Anderson specializes in environmental site assessments, having
participated in over 200 assessments including Phase I and n site
assessments, compliance audits, and CERCLA preliminary assess-
ments. She has completed studies on industrial, retail, residential, and
commercial facilities.

Ms. Anderson has worked directly with the application of the various
environmental regulations including RCRA, CERCLA, CWA, and
TSCA. She has managed the NPDES, PCS, UST, and solid waste
disposal programs for a coal-fired generating plant, prepared permit
applications and compliance reports, established compliance
monitoring programs, and prepared regulatory advisories. In addition
to Ms. Anderson's regulatory experience, she also has extensive field
experience in obtaining surface water, ground-water, soil, and waste
samples.

Ms. Anderson is a Registered Environmental Manager (REM 7399),
and a certified asbestos inspector in the states of Colorado and
Nebraska.
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David Buscher Ecological Engineer/Soil Scientist

M.S., Ecological Engineering, Colorado School of Mines, 1992
B.S., Geological Engineering, South Dakota School of Mines and Technology, 1982.
B.S.. Wildlife Management and Biology. South Dakota State University, 1978.

Experience Mr. Buscher has 14 years of professional experience, six years as a geo-
logist, three years as a soil scientist with the U.S. Soil Conservation Service
(SCS), and five years as a soil scientist/environmental engineer. For Getty
Mining Company, Mr. Buscher was assistant head field geologist for a gold
exploration project. He also supervised all reclamation activities of drilling
pads, access roads, and trenches. He conducted a research project on
mercury contamination in gold mining areas in south central Brazil. His
research -included studying the geochemistry of mercury and mercury
compounds in river sediments and water.

Soil Science For WALSH, Mr. Buscher is a senior soil scientist and project manager for
soil resource inventories and for jurisdiction^ wetland delineation projects.
Most recently he conducted and managed an intensive Order I soil resource
inventory and mapping project in Yarnell, Arizona for a major mining
company. He interpreted the reclamation potential of the soils and supplied
topsoil recommendations. He is currently working on restoration project of
wetlands that were destroyed by peat mining. He was a senior field scientist
of an environmental assess at an oil production block in Peru where he
identified, delineated, and mapped various levels of hydrocarbon
contamination in soils at multiple petroleum facilities. Mr. Buscher
conducted a soil investigation for a major ski area in Colorado where he
mapped and delineated ecological units based on soil type, landform, and
plant community. He also assessed the soil hazards with regard to ski area
development.

He assisted in an intensive Order 2 soil survey at the California Gulch
CERCLA site in Leadville, CO. He also assisted in an Order 3 soil survey
at the Anaconda Smelter CERCLA site in Anaconda, MT in support of a
vadose zone investigation. His specific tasks for these soil surveys included
soil mapping, defining survey map units, classifying soils, describing and
sampling representative soil pedons, describing the nature and extent of mine
waste material, and compiling and simplifying existing SCS mapping units.

He was a major author for a smelter RJ report and for a pre-mining soil
geochemistry report. For the smelter RJ report, he identified areas impacted
with historic smelter emissions based on soil geochemistry. For the pre-
mining soil geochemistry report he developed soil-geologic units; described
in detail and sampled by soil horizon multiple soil backhoe pits; and
evaluated pre-mining metal concentrations of the soil-geologic units by
applying the cumulative probability technique to geochemical soil data.

Mr. Buscher is a Certified Associate Soil Scientist and a Certified
Professional Geologist of the State of Wyoming.
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CORPORATE CREDENTIALS

Walsh Environmental Scientists and Engineers, Inc. (WALSH) is a full-service, multi-disci-
plinary environmental consulting firm providing environmental and analytical services nation-
wide. Founded in 1979 by James P. Walsh, the firm presently employs more than 70 scien-
tists and engineers, including 23 professionals with Master's Degrees and three Ph.D. grad-
uates. With three offices in two states, WALSH has established a reputation for quality and
innovation by successfully completing complex environmental projects.

WALSH consists of a diverse group of highly-qualified and experienced professional per-
sonnel with advanced expertise in environmental engineering, geology, geochemistry, analy-
tical chemistry, hydrology, soil science, water science, industrial hygiene and safety, and
computer technology.

With more than 150 satisfied clients in 21 states, from small business owners to major oil
companies, WALSH emphasizes personalized service provided by highly motivated senior
professional staff.

Environmental Science and Engineering

WALSH is dedicated to accurately assessing and resolving complex environmental problems
in an efficient and cost-effective manner. Our practical approach to managing the application
of remediation technologies maximizes the company's ability to accomplish the goals of its
clients.

The company's environmental services include:

Phase I and Phase II ESAs
"Superfund" and Hazardous Waste
Site Investigations
UST Removal and Remediation
Soil Boring, Logging, and Sampling
Installation of Ground-Water
Monitoring Systems
Ground-Water and Surface Water
Sampling

Laboratory Testing of Soil and
Ground-Water Samples
Contaminant Characterization
Solid Waste Landfill Permitting and
Closure
Computer Modeling of Environmental
Systems
Environmental Impact Assessments/
Statements
Expert Witness and Litigation Support

1897-010.APP 3/14/95



Walsh Environmental Scientists and Engineers, Inc.

PRIVILEGED AND CONFIDENTIAL

APPENDIX J

SITE INSPECTION PRIORITIZATION REPORT

1897-010.FIN Revised 5/12/95


